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In Figure 4 (p. 52), the sample lying below NGARD1 is missing its label. This 
sample is NGARD4. Additionally, the sample labeled as SWOFF in this figure is 
actually SOFF in this thesis’ text.
In Figure 5 (p. 55), two samples around SWGARD are missing their labels. The 
sample directly above SWGARD is Bush Hole 543 and the sample to the right o f 
SWGARD is Plowzone 272. Additionally, the sample labeled as SWOFF in this 
figure is actually SOFF in this thesis’ text.
In Figure 16 (p. 100), NSTRA and WOFF3 were incorrectly labeled. NSTRA 
sample should have a blue circle symbol denoting a Pooid pattern, not the green 
star representing the arboreal/Dicot pattern. And WOFF3 should have a pink 
diamond symbol indicating a Panicoid/Chloridoid pattern instead o f the green star 
of the arboreal/Dicot pattern. Also, the Chloridoid/Pooid sample below SWOFF2 
is missing its label. This sample is SOFF.
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Abstract
Fraser Neiman has stated that “house plans may be understood as an 
integral part of the strategies that tobacco planters used to organize work on their 
farms. This implies that studying house plans will give us insights into the 
shifting character o f plantation organization...” (Neiman 1993; 251). Extend this 
inference to the study of activity areas, and this thesis shows that environmental 
archaeology methodologies can help reveal seventeenth-century houselot 
organization and economic adaptation practices. It seeks to evaluate descriptive 
and analytical models about the overarching “frontier process” in colonial 
Virginia. Two environmental methodologies, soil chemistry and plant phytolith 
analysis, were employed to illuminate and interpret activity areas on an important 
early site— Rich Neck Plantation, on the outskirts of Williamsburg, the 
eighteenth-century capital of Virginia. In the strong tradition of seventeenth- 
century activity area studies, phytolith and soil chemistry analysis from Rich 
Neck add a new environmental dimension. The phytolith and soil chemistry 
analysis from this study not only creates a picture of the local vegetation 
surrounding the houselot during this critical historical period, but it also reveals 
how colonial families daily used their houselots. The activity area organization 
and variation across the Rich Neck houselot contributes to an understanding of the 
process and dynamics behind the dramatic changes of Virginia’s early first 
centuries.
OF PANICOIDS AND POOIDS: AN ENVIRONMENTAL ARCHAEOLOGY 
STUDY OF THE SEVENTEENTH-CENTURY HOUSELOT AT RICH NECK 
PLANTATION, WILLIAMSBURG, VIRGINIA
Chapter 1-Introduction
Phytolith analysis of activity areas on archaeological sites can help us 
understand the organization, duration, and content of domestic activities.
Domestic sites in colonial seventeenth-century Virginia have been used by 
historical archaeologists, including James Deetz (1988, 1993), Fraser Neiman 
(1993) and Julia King (1990), to explore the nature of societal changes during the 
global transformation to the modem world system. They argue that domestic 
organization changed from a medieval, communal, unspecialized form to an 
increasingly differentiated form, where both social and economic divisions were 
created within the household. Using environmental archaeology methodologies to 
look at evidence for specialization, this thesis analyzes the activity areas of a mid- 
to late seventeenth-century site, Rich Neck Plantation, located near Williamsburg, 
Virginia.
Rich Neck is an extremely significant site in Chesapeake colonial history 
because it is currently the earliest known archaeological site of full-brick 
constmction in the region. This early use o f brick architecture suggests that 
seventeenth-century colonists were even then investing in local society and more 
permanent settlement, processes previously thought to have occurred largely in 
the eighteenth century. Rich Neck therefore has a strong potential to show 
evidence of the growing trend towards specialization. However, if the problem 
involves understanding processes of adaptation and change, focus can not remain
2
3“inside” the house, as in previous archaeological studies, but must be extended 
“outside” to external houselot areas. Consequently, two environmental 
methodologies will are employed to assess spatial and economic strategies in 
terms of complexity at Rich Neck: phytolith and soil chemistry analysis. My 
research shows that, in the Rich Neck environmental assemblage, activity area 
variation is present and culturally significant, allowing us to interpret household 
organization and specialization of activities.
Virginia, the first permanent English colony in the New World, started in 
the hands of a few wealthy men who had the spirit o f adventure in their hearts and 
profit in their heads. The joint-stock London Company established the colony of 
Virginia in 1607 as a shareholding enterprise, part of burgeoning English 
mercantilist aspirations. The seventeenth-century Virginia colony stood as a 
frontier society teetering on the verge o f collapse or success. Colonists arrived to 
an environment fostering disease and to a scarcity o f wealth. Ways o f life were 
transient in this unstable yet formative time. Virginia’s transformation in the 
seventeenth century from its “tenuous outpost” beginnings at Jamestown to the 
full-fledged eighteenth-century “colonial society” evinced at Williamsburg 
illustrates dynamics fundamental to frontier societies (Billings 1975: 106).
Frontier societies are colonizing organisms that must adapt to the new 
environment to which they have migrated. As frontier communities acclimate to 
new environments, settlements arise in a scattered manner, often developing into 
organized permanent networks and communities.
4My thesis begins by providing a introduction to the overall frontier process 
and its associated theoretical models, followed by a brief history of English 
colonization in the region in terms of a descriptive frontier society model and its 
relevance to the development of the site at Rich Neck Plantation. Specifically, 
Virginia’s shift from cosmopolitan to insular frontier society dynamics is 
addressed.
Kenneth Lewis (1984) establishes and defines two types o f frontiers: 
cosmopolitan and insular. Cosmopolitan frontiers are short-term and economically 
specialized colonies. Insular frontiers are the opposite; they are economically 
diverse and long term. The occurrence of these two types is usually sequential, 
with cosmopolitan frontier settlement often preceding insular frontier settlement. 
Traditionally, it is believed that Virginia in the seventeenth century began as a 
cosmopolitan frontier with its tobacco monoculture and market dependency on 
England, but became an insular frontier in the eighteenth century by turning to 
agricultural diversification and moving toward self-sufficiency. The larger 
question this thesis addresses is how this process actually occurred in Virginia.
Colonists during the first half of the seventeenth century were still strongly 
linked to their homeland, while at the same time finding themselves compelled to 
experiment and acclimate to a foreign and often hostile new environment. The 
colonists were pushed by two driving forces: the desire to adhere to what is 
familiar and the need to adapt to what is unknown. Virginia’s early settlement 
history follows Lewis’ “cosmopolitan” frontier pattern with its patchwork of
5initial settlement, its specialized focus on a tobacco monoculture dictated by 
English foreign markets, and the development of an impermanent style of 
architecture based on traditional English house plans.
Not until the end of the seventeenth century and beginning o f the 
eighteenth did new factors start to compel the development o f a colonial society in 
Virginia: a desire for stability and a commitment to stay and achieve success. At 
this point, Virginians began to look upon their land as a home rather than a 
temporary stopping place and tried to re-create for themselves the security they 
associated with their former English home (Morgan 1975: 143). The beginnings 
of this transformation to a permanent mindset will be traced through a series of 
insular frontier model characteristics established by Lewis (1984) and Miller 
(1984): directional change toward stability, population growth, economic 
flexibility and specialization, increased social structure, and an increasing scale of 
social complexity.
In colonization, the household is the basic social and economic unit 
directly involved in adapting to new environmental conditions (Miller 1984: 12). 
The seventeenth-century houselot was the primary core o f both subsistence and 
social existence. Archaeologically, the houselot, therefore, is an ideal place to 
study change, especially frontier change. Houselots themselves can be viewed as 
adaptive strategies, “ ...choices in labor investment and resource utilization made 
by a culture to satisfy its subsistence needs” (Miller 1984: 29). However, change 
does not always come about in a uniform or linear fashion. It can be implemented
6gradually or rapidly and carried out as much by experiment as forethought. 
Consequently, it is the actual process, with its hows and whys, that needs to be 
examined closely.
The central theme of this thesis, therefore, lays in studying the actual 
process o f frontier change on the level o f the archaeological houselot. Because 
houselots delimit both space and activities, activity areas provide excellent means 
to meet this problem. As defined by Robert Keeler, activity areas “are bounded 
conceptually and physically in an effort to specify particular spaces for particular 
activities” (Keeler 1978: 14). Day-to-day activities reveal the adaptive strategies 
o f the colonists. Houselot settlement activities can be categorized into two types: 
general household activity areas and special activity areas (O’Connell 1987: 78).
In theory, as the shift away from impermanent to insular frontier dynamics is 
taking place, houselot organization should become more formal and orderly and 
evidence of activity specialization should appear.
Study of Rich Neck’s houselot allows a unique view o f the social changes 
that were transforming the world in the seventeenth century. Rich Neck was 
chosen as the site for this houselot study for several reasons. First, Rich Neck was 
primarily occupied from the mid- to late seventeenth century and therefore spans 
much o f the relevant period. Second, this site is very well preserved, with no 
subsequent occupation to disturb its seventeenth-century deposits. Lastly, Rich 
Neck was an elite home, and it is presumed that wealthier households 
are the most likely to have had activity area differentiation.
7Phytolith and soil chemistry analyses are used to interpret the extent to 
which activities were specialized and organized at Rich Neck. Phytolith and soil 
chemistry analysis can contribute data to ascertain variability across the 
landscape. Phytolith analysis specifically has the potential to reveal both 
intentional cultural deposition and unintentional growth of plant microhabitats on 
the site. Similarities and differences in plant microhabitats can be interpreted as 
“activity areas” themselves because plant, especially weed, growth can be a direct 
product o f human behavior, especially landscape organization. On the other hand, 
soil chemistry provides a different way to get at discrete human activity areas 
through degrees of phosphorous and calcium deposit. Usage of multiple 
environmental lines o f evidence for activity area analysis allows new hypotheses 
about the growing complexity o f land usage and organization of activities to be 
generated. In the context o f the frontier process we can begin to identify the nature 
of Virginia’s transition from a cosmopolitan to an insular frontier, beginning as 
early as the mid-seventeenth century.
In summary, one way to understand how the frontier process worked, or 
how society was transformed, is to focus on changes in household organization. 
How these transformations occurred can be unveiled through household and 
houselot activity areas. In Chapter 2 the theory behind the frontier model is 
outlined, focusing specifically on two models, the descriptive model of 
cosmopolitan and insular development posited by Kenneth Lewis (1984) and the 
behavioral surplus flow model established by Robert Paynter (1985). This chapter
also contextualizes seventeenth-century Virginia history where “cosmopolitan” 
beginnings, an often “ambiguous” middle process, and the start o f “insular” 
endings are evident (Lewis 1984). Chapter 3 summarizes the history and 
archaeology o f the seventeenth-century houselot, the unit o f study for this thesis. 
This chapter also introduces how activity area organization and variation can be 
used to detect social and economic aspects of seventeenth-century life. Chapter 4 
presents the environmental methodologies employed at the Rich Neck houselot. 
Site sampling strategies and the issues and concerns traditionally associated with 
plowzone archaeology are also addressed. Chapter 5 chronicles the history and 
archaeology of the Rich Neck site itself. Chapter 6 focuses on the environmental 
history o f the geographical area surrounding Rich Neck and uses modern-day 
analogs to interpret native and cultural vegetation types expected to be in 
existence during the seventeenth century. Interpretation of Rich Neck’s 
environmental assemblages and houselot activity areas follows in Chapter 7. 
Chapter 8 concludes by returning to frontier modeling and what this 
environmental houselot study reveals about the larger frontier process in Virginia 
during the seventeenth century.
Chapter 2-Frontier Theory
The “frontier process,” or the transformation of frontier societies into 
stable social and economic entities, is thought to have occurred in Virginia largely 
during the eighteenth century. However, the Rich Neck houselot is an early to 
mid-seventeenth-century Virginia example with two attributes atypical for the 
time period: permanent construction and high intrasite spatial 
organization/specialization. These two features can be interpreted as components 
of what is often labeled “insular “ as opposed to “cosmopolitan” frontier 
development.
The concept and nature of the colonization process will be defined along 
two trajectory types, “clinal” and “clonal” development. An analytical frontier 
model of surplus flow, developed from clinal and clonal trajectory development 
theory established by Paynter (1984), will then be discussed. Lastly, the history of 
seventeenth-century Virginia is interpreted as a path from distinct cosmopolitan 
beginnings to the start of insular frontier endings.
The Frontier Process: A Descriptive Model
The frontier process can be defined as the study of a colony’s gradual 
development into a stable social entity with a permanent cultural system (Keeler 
1978: 9). A number o f studies have interpreted Chesapeake historic-period 
archaeological sites in terms of the frontier process (Lewis 1975, 1984; Keeler 
1978; Miller 1984). As briefly discussed in Chapter 1, Lewis (1984) establishes a
9
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useful descriptive model for reviewing the application of the frontier process on 
historic archaeological sites.
Lewis set out two major types of frontier colonies: cosmopolitan frontiers 
and insular frontiers. Cosmopolitan frontiers are economically specialized and 
tend to be “short term with their success based largely on the colonial policy of 
the parent state” (Lewis 1984: 16). Cosmopolitan frontiers can be directly 
analyzed at the colony level through five characteristics: 1) dispersed settlement 
patterns, 2) unbalanced demographic structure, 3) abundant opportunity, 4) 
flexible social structure, and 5) cultural impoverishment.
On the other hand, insular frontiers are economically diverse and long 
term. Lewis (1984: 17) asserts that the stability of insular frontiers requires 
“extensive adaptation to local conditions, causing links with the socioeconomic 
system of the homeland to become fewer and more indirect.” Since the main 
endeavor of permanent frontiers is to achieve stability, they offer a clear 
opportunity for observing adaptive processes (Miller 1984: 14). Based on Lewis 
(1984) and Miller (1984: 26), characteristics of insular frontiers include: 1) 
directional change toward greater stability and adaptiveness, 2) high rate of 
population growth, 3) economic flexibility and specialization, 4) increased rigidity 
o f social structure, and 5) increased cultural complexity.
Clinal versus Clonal Trajectories
Two types of growth trajectories can also be used to describe the frontier 
process: clinal and clonal. Clinal development involves the transference of a 
homeland (often known designated the “core”) to a frontier (or “periphery”) area.
11
This type o f trajectory often results in the movement o f the “core” to the
“periphery” area, reducing the “core” to semi-periphery status (Paynter 1985:
168). This clinal or unilinear change in space is associated with Immauel
Wallerstein’s (1970, 1984) world systems theory predicated on the modem shift
o f Europe’s “core” from the Iberian peninsula to North America (Paynter 1985:
168). In contrast, clonal development begins as a “clinal” transference similar to
the above, but in this type o f development, the periphery area becomes a self-
sufficient copy or “clone” of the core with the original core still remaining intact.
This path is exemplified by historical New England (Deetz 1977).
Whether cosmopolitan, insular, clinal, or clonal, frontier development is
an essential component to understanding the history o f “change” in society.
Kenneth Lewis (1984: 4) has written:
Awareness of critical variables reflected in patterns o f frontier change can 
expand our knowledge of the composition and function o f individual 
settlements and their larger roles within the entire frontier region. Further, 
by defining such regions and tracing their evolutionary development, it 
should be possible to view individual regional histories in the light o f large 
processes of colonial expansion.
However, the problem with such frameworks is that they are largely descriptive
and not “behavioral” enough to get at process. Since this thesis endeavors to
assess frontier change, a different, more analytical frontier model needs to be
invoked.
The Frontier Process: An Analytical Model of Surplus Flow
Founded on clinal and clonal trajectory differences, Robert Paynter (1985) 
developed a behavioral model o f “surplus flow” to assess the “causality” behind
12
frontier dynamics. Paynter’s (1985) “surplus flow” model is predicated on the 
synergy between social and ecological climates of frontier areas as surplus 
exchange occurs between frontier and homeland cultures. Surplus is defined as the 
amount o f economic assets produced by a colony or area in excess of its needs. 
Social and ecological relations determine surplus amount (Paynter 1985: 170). 
Paynter (1985: 171) sets up four strategic levels of organization or interaction, 
each with their own demands, that need to be considered when modeling the 
production and distribution o f economic surplus: 1) the local environment (the 
source of surplus material), 2) frontier primary producers (those responsible for 
surplus production), 3) regional elites (those who channel and regulate the flow of 
primary producer surplus from the frontier), and 4) core or homeland elites (those 
who reside in the core or homeland who coordinate [often with regional elites] 
and benefit from the extraction of surplus from frontier primary producers). 
Paynter (1985: 178) writes, “One of the reasons for distinguishing these four 
levels of interaction is to point out that all the pieces do not necessarily (and in 
fact are unlikely to) neatly feedback and support one another.” He also introduces 
concepts of domination and resistance between and by all these various levels as 
the principal factors that regulate surplus production, distribution, and frontier 
trajectory development (Paynter 1985: 178).
Paynter’s model is relevant to study at Rich Neck and to Virginia history 
in general because it is an economically based theoretical model. The seventeenth- 
century Virginia houselot was an economic unit that was based on domestic good
13
and tobacco production. Evaluation of Paynter’s model in the conclusion o f this 
thesis allows us to link Rich Neck’s phytolith and soil chemistry datasets—  
economic datasets— to the individual actors and relationships that determined the 
scale and scope of Rich Neck’s daily adaptation strategies to ultimately get at the 
social processes that actually helped form the environmental datasets being 
studied.
A brief description o f the Virginia frontier, in Lewis’s terms, provides the 
background for analyzing both his model and the causal factors suggested by 
Paynter. The history and archaeology o f the Rich Neck houselot is also used to 
evaluate these models as they are applied to Virginia history. However, before 
turning to the study of Rich Neck in later chapters and the history of the 
seventeenth-century houselot in the next chapter, it will be helpful to describe the 
history of Virginia colonization in the seventeenth century, as described by Lewis 
(1984).
Virginia: The Cosmopolitan Frontier
Virginia was established with the sole purpose o f economic exploitation 
and profit. As such it began as a cosmopolitan frontier. “English ground in 
America” is how one contemporary described Virginia in 1649 (Horn 1994: 24). 
Virginia’s colonization was initially funded as a private enterprise supported and 
maintained by a joint-stock investing company, the Virginia Company o f London. 
“Among the objectives of the Virginia Company in planting a colony on the 
shores of the Chesapeake was to secure a fruitful land from which England might
14
import all necessary commodities she then had to buy from foreign countries, an 
objective that fit nicely with theories of mercantilism, the prevailing economic 
philosophy o f the day” (Middleton 1953: 93). When the hullabaloo of the Virginia 
experiment descended into devastating loss of life rather than a profit-bearing 
adventure, the Virginia Company folded and the fledgling colony reverted to the 
English Crown. But England was determined to make a success o f Virginia 
regardless of the early decades of failure. These critical formative years can be 
established as cosmopolitan in nature by reviewing early Virginia social history in 
light of Lewis’s five criteria.
1) Dispersed Settlement Patterns
In seventeenth-century Virginia, the English moved in and settled 
extensive tracts of land owned by the Powhatan. The English perceived Virginia 
as an uncharted territory thought to possess riches around every comer. “Early 
settlers obtained large tracts of land that gave the community a scattered, 
patchwork appearance” (Muraca 1993a: 3). The Virginia Company first required 
that plantations had to be seated at least ten miles apart, creating a dispersed, non­
nucleated, and independent land settlement system (Fausz 1971: 53). This allowed 
colonists to follow a “line o f least resistance and readiest exploitation” and “put 
thousands o f home sites upon equal footing” with direct freighting access along 
Virginia’s great rivers— the James, the York, the Potomac, and the Rappahannock 
(Fausz 1971: 53). In addition to access to waterways, planters clung to the rivers 
for nutrient-rich soil. It was along the banks of rivers “...that the land best suited
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for tobacco cultivation lay. Inland soils were less adapted to the staple, and some 
areas were not particularly conducive to any kind of agriculture” (Walsh 1988: 
201 ).
2) Unbalanced Demographic Structure
Cosmopolitan frontiers are often only temporary outposts built to serve 
economic ends until permanent colonies can be established or settlement is 
abandoned. These intentions not only help account for a “scattered patchwork” 
appearance of settlement, but also for the motivations and demographics behind 
the people who came to be colonists. Virginia at this time was a visiting society, 
highly sensitive to the social composition of new arrivals, the environment, and to 
demographic and social changes in England (Horn 1994: 25). The first wave of 
colonists came over as part of a “get rich quick, then leave” profit scheme. These 
colonists realized that under the harsh conditions of a new alien environment they 
might not return to their English homeland if  they failed to make their fortunes 
swiftly. Everything was temporary and unknown in this volatile time o f warfare 
with indigenous populations, disease, and poor subsistence conditions.
Chesapeake households were dispersed and communal. This combination of 
flexibility and poor integration is partially due to 1) “the small proportion of 
permanent social units and the mix o f settlers from many different portions of the 
homeland” (Miller 1984: 20) and 2) to disjointed sex ratios that were 
predominantly male (see Table 1). Planters sought male laborers to work in their 
tobacco fields. “...[They] succeeded in this goal: more than three men migrated to
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the region for each woman between 1640 and 1680” (Kulikoff 1986: 32). This 
helped perpetuate Virginia’s unbalanced sex ratio and yielded little opportunity 
for growth of individual family units and natural population increase.
Table 1.
Virginia Immigrant Sex Ratios (in percentages)
(adapted from Games 1996: 3)
Total Number Virginia
Male
Female
86.4%
13.6%
In combination with skewed sex ratios, disease aided in keeping colonial 
settlement in the early seventeenth century unstable. Disease was often followed 
by death at a young age. The immune systems of the arriving colonists could only 
slowly, over several generations, acclimate to the new physical stresses and 
environmental conditions of their frontier society. Population growth therefore 
was initially supported and maintained by the heavy importation o f colonists to 
counterbalance this population loss.
3) Opportunity
In seventeenth-century Virginia, land was commonly acquired through the 
headright system. The headright gave fifty acres to settlers paying their own 
passage, as well as another fifty to each settler for every other immigrant and 
family member that he sponsored (Fausz 1971: 22). The headright enabled land 
owners to obtain labor for their plantations at the cost of transport and provided 
poor laborers transport to the new colony at the cost of a seven-year indenture. 
Upon finishing their indenture terms, the laborers would be “freemen” and would
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be allowed to stake claim to land of their own. Often, this resulted in an
opportunity not available in their English homeland to obtain land and
economically succeed.
4) Flexible Social Structure
The constant influx of colonists and the lack of family units made social
structure malleable. Colonists, whether laborers or land owners, could find
themselves successful if  they survived the hardships of frontier life. During the
first half of the seventeenth century, “[virtually everyone was capable of
becoming a parvenu within one generation, and it was only the toughness and
intense economic motivation which maintained the fortunate individuals on the
higher social rungs” (Fausz 1971: 8).
The rigidity of the English social class system did not arrive with the first
settlers. “Vertical mobility— the opportunity to obtain land and secure status—
appealed to the competitive imagination of virtually all servants and immigrants
who ventured onto the Virginia shore. Seven of the forty-one burgesses in the
1629 General Assembly, for example, had been servants only five years before”
(Fausz 1971: 8). Servants had the opportunity within a few years to obtain their
own tracts of land and enter into the tobacco trade.
After 1634 there were scarcely any gentry or landed aristocrats; nor were 
there many lawyers, clergymen, doctors, or other professional men. Those 
colonists who settled in Virginia during the “great migration” were mostly 
indentured servants or the younger sons of substantial English families 
with mercantile connections. The latter group o f immigrants, motivated 
partly by ambition and partly by necessity, began to assume a variety of 
roles that in England would have been undertaken by men belonging to 
different social groups. Often such a colonist was at once a farmer, a 
merchant, an attorney, a militia officer, and sometimes a magistrate 
(Billings 1975: 107).
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It was not until the end of the century, when ideals of settlement changed and 
slavery became the mainstay of labor, that distinct economic social classes started 
to crystallize.
5) Cultural Impoverishment
Early Virginia architecture reflects the impermanence and cultural
impoverishment implicit in cosmopolitan frontiers. Colonists developed their own
vernacular architectural tradition by invoking English house plans, but
constructing them from temporary, impermanent materials. The social
implications of this architectural style in the history of the Chesapeake are
thoroughly outlined in Carson (1969) and Carson et al. (1981). The oft-cited
Carson et al. (1981) article argues that this impermanent architectural style was
symptomatic of the seventeenth-century planter’s need to allocate the majority of
his wealth to tobacco production in order to sustain maximal profit. The logic was
that a planter would seek to stay as long as he needed to acquire capital, then he
would return home. If a quick return home was the main pursuit, there would be
no need to incur the high expense of erecting more permanent housing.
This architectural style was described as the “Virginia” house. A
document written in 1687 by Durand de Dauphine, a Frenchman residing in the
colonies, describes this style:
The farmers’ houses are built entirely of wood, the roofs being made of 
small boards of chestnut, as are also the walls. Those who have some 
means, cover them inside with a coating of mortar in which they use 
oyster-shells for lime; it is as white as snow, so that although they look 
ugly from the outside, where only the wood can be seen, they are very 
pleasant inside, with convenient windows and openings. They have started
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making bricks in quantities, and I have seen several houses where the 
walls were entirely made of them. Whatever their rank, and I know not 
why, they build only two rooms with some closets on the ground floor, 
and two rooms in the attic above...but they build several like this, 
according to their means (Billings 1975: 306).
This impermanent style of architecture demonstrates the “bare necessities” mode
of local adaptation (Horn 1988) that reflected the temporary mindset and lifestyle
of the colonists.
Virginia: The Insular Frontier
Toward the end of the seventeenth century, permanent settlement and 
social stability, characteristics suggestive o f the more complex insular type of 
frontier colony, became apparent. After 1634, a second wave o f Chesapeake 
immigrants and sons o f the first generation built upon their pioneering forefathers. 
This second generation, and later generations o f colonists, arrived with very 
different intentions, often fleeing homeland politics and war. They came to settle 
and stay, profit or not. Long-term economic settlement, raising families, and 
future profit were among their hopes. What the colonists were forced to 
additionally take into account was that their welfare in terms of the staple crop of 
the time, tobacco, “...was highly susceptible to downturns in European economic 
activity, saturation of the market due to overproduction, and international 
conflicts which disrupted trade” (Miller 1984: 151). These colonists had to go past 
merely adapting to the environment— they had to experiment and diversify 
beyond their English foundations. This is the process of insular frontier 
development, with its five characteristics, that starts to become visible during the 
late seventeenth century.
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1) Directional Change toward Stability
As the colonists’ mindset changed, they also started to take material 
measures to ensure and secure stability in their life. Town planning began. 
Settlement o f Middle Plantation began in the 1630s when a palisade was erected 
connecting the James to the York River, ostensibly to protect the fragile Virginia 
colony from Indian attack. The seating of Middle Plantation was a significant 
move away from the capital at Jamestown. “Using land and tax incentives as 
inducements to attract settlers and a Palisade to demarcate the colonial boundary, 
colony administrators sought to establish a buffer zone between the Powhatans 
and the lower peninsula settlements” (Muraca 1993a: 3). A state house was built 
at Middle Plantation in the 1670s and the College o f William and Mary was 
established there in 1693. Only a few years later it was written that “Here are 
great helps and advances made already towards the beginning o f a Town, a 
Church, and ordinary, several stores, two Mills, a smiths shop, a Grammar School 
and above all the Colledge” (Anonymous 1699).
As inland towns were established, transportation networks, including 
roads and ports, had to be built. Settlement dispersed to acquire better land on 
interior tracts between 1624 and 1650, establishing a need for roads (Muraca 
1993a: 76), but rivers still served as main trade and transportation routes for 
exporting tobacco to England. As Miller states, “...European ships, or smaller 
vessels, came to each individual plantation to collect the annual tobacco crop in 
exchange for merchandise, thereby giving practically every planter equal access to
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the European market” (Miller 1984: 150). As tobacco production, population, and
the number of plantations increased, settlements grew along other rivers such as
the Potomac, York, and Rappahannock, further extending the network (Figure 1).
New ports had to be established and maintained to promote growth and access.
Robert Beverley aptly wrote in 1705:
This Liberty of taking up Land, and the Ambition each Man had of being 
Lord of a vast, tho’ unimprov’d Territory, together with the Advantage of 
the many Rivers, which afforded a commodious Road for Shipping at 
every m an’s Door (Beverley 1947: 57).
2) Population Growth
Increases in native-born population and life expectancy (see Table 2) also
helped provide the stability necessary for insular frontier development. After the
so-called Great Migration of the 1640s ended, Virginia population remained about
level for a short time. But by 1653, the colony contained more than 14,000
persons and grew rapidly to about 25,000 by 1660 (Morgan 1975: 136). Between
1625 and 1704, Chesapeake population more than tripled (see Table 3). The
colonist population increased in part due to excess immigration, but that was not
the sole factor.
Simultaneously, improved life expectancy, a more equal sex ratio, and 
earlier marriages among creoles raised the birthrate, net reproduction 
nearly equaling deaths by the 1670s and exceeding them by the 
1690s...these developments contributed by the end o f the century to a total 
white population of nearly ninety thousand, a majority o f whom were 
native-born (Greene 1988: 82).
Households were no longer communal and predominantly male; they began to
include a married couple, their children, and servants, with the husband as the
Figure 1.
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head o f the household (Horn 1994: 218).
Table 2.
White Natural Increase and Decline in the 
Seventeenth-Century Chesapeake (1658-1705)
(adapted from Kulikoff 1986: 34)
Component of Population Growth Immigrants Natives
(1) Female age at first marriage
(2) No. of children, all families
(3) Maximum proportion of children alive on 20th birthday
(4) No. of children surviving to age 20 per couple
(5) Adult sex ratio (men per 100 women)
24.9
3.7
60.8%
2.2
300
16.8
5.5
60.8%
3.3
100
Table 3.
Estimates Chesapeake Population Growth from 1625 to 1704
(adapted from McCusker and Menard 1980: 83)
Date White Men White Women White Children Total
1625
1704
558 (74.4%) 
11, 262 (36.8%)
4 (9.9%)
7, 163 (23.3%)
118 (15.7%) 
12, 248 (39.9%)
750 
30, 673
3) Economic Flexibility and Specialization
Economic conditions before 1680 also aided Virginians in the
transformation of their homeland from a frontier region into a colonial society.
Smaller risks, cheaper credit, falling prices for manufactured goods and 
foodstuffs, greater output per worker, savings in distribution costs, and 
lower customs charges combined to reduce the costs o f raising tobacco 
and to lower its price at the farm and in Europe, thus expanding the market 
for the staple (McCusker and Menard 1991: 122).
Virginians began to realize that by diversifying themselves, socially and
economically, they could exercise greater independence from England. “Over the
course o f the colonization period plantations were transformed from specialized
units producing tobacco and food into more flexible organizations still chiefly
concerned with tobacco and food but capable o f supplying a much wider range of
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goods and services for plantation use” (McCusker and Menard 1991: 127). Capital
and resources could be reinvested into the colony, laying the foundation for a
distinct colonial society to develop (Lewis 1984: 25). After 1650, planters cut
back on their English imports and began to produce and consume local crop
alternatives (see Table 4).
Grain and native com crops were the main venue for seventeenth-century
experimentation. Local governments enacted laws to coerce grain diversification.
Up to 1671, Virginia law demanded that a planter must plant one-sixth o f his
property in grain. Shortly thereafter it was increased to one-sixth of com and one-
eighth o f wheat (Gray 1933: 162). Durand de Dauphine wrote in 1687:
In the County of Gloucester [Va.] wheat generally yields ten to one; Indian 
Com Two Hundred to one; the farmers reap only about a bushel o f wheat 
each on their plantations for making pies...As for barley, they grow little 
o f it...In some places Indian com yields as much as Five Hundred to one, 
which I could not have believed had I not seen it (Durand 1934: 115).
Table 4.
St. Mary's County, Maryland, Inventories with 
the Percentage of Specific Foods
(adapted from Miller 1988: 180)
No. Meat Corn Wheat Other Grains Beans/Peas
1638-1647 17 5.8 88.0 0.0 5.8 5.8
1660s 18 11.1 72.2 11.0 5.5 11.1
160s 22 36.0 77.0 9.0 4.5 13.6
1680s 41 19.5 80.0 29.0 21.9 19.5
1690s 15 26.6 93.0 26.6 20.0 26.6
1720s 38 23.6 73.6 44.7 10.5 26.3
1730-1745 60 43.3 76.6 36.6 1.6 40.0
Grain could be planted between the “housing” of tobacco and the “topping” of 
com (Percy n.d.: 1). Grain crops were often planted on depleted tobacco fields or 
in conjunction with com. “The rotation of tobacco, com, then wheat made the
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fullest use of cleared lands in the colonial period” (Percy n.d.: 5). Planters saw 
that benefits and stability could be reaped by expanding beyond their traditional 
tobacco mainstay that limited them seasonally, spatially, and economically in the 
global market.
4) Increased Social Structure
A permanent mindset, the rise of family units, population growth, and 
economic diversification beyond tobacco were the stabilizing external factors 
needed for Virginians to develop a solid social infrastructure. New tiers o f social 
classes arose in 1660, eclipsing initial cosmopolitan social fluidity. A strong 
local/native elite emerged. These men, typically planters who had amassed much 
land, were later called Virginia’s “big men.” Governor Berkeley supposedly stated 
that the importance o f Virginia’s big men “was in keeping the multitude of 
servants and freedmen in their proper place” (Morgan 1975: 271). The next tier 
was the newer group of established landowners or householders. These men often 
were freedmen who had recently finished their terms of indenture and owned 
maybe one or two servants. Below the freedmen were indentured servants and 
slaves who provided the new solution to labor shortages that began in 1680.
5) Increasing Cultural Complexity
By the end of the seventeenth century, planters began to replace their 
wooden post structures with permanent foundations o f brick and stone, a 
characteristic of later eighteenth-century society. Robert Beverley observed in 
1705 that, “The Private Buildings are of late very much improved; several
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Gentlemen there, having built themselves large Brick Houses of many Rooms on
a Floor, and several Stories high, as also some Stone Houses” (Beverley 1947:
289). Planters were at this point committed to Virginia and making their
settlements permanent:
The gradual shift from transient to more permanent forms o f fencing and 
building construction; and the increasingly structured and formalized 
divisions o f space on the homelot may be the tangible, material 
representation of a pervasive cultural change toward a more stable, 
permanent and structured society (Keeler 1978: 73).
But the Rich Neck houselot, with its full brick construction, shows that this shift
may have begun earlier than previously thought.
Rich Neck’s development and use as a houselot is key for understanding
the beginnings o f the transformation process to insular frontier dynamics in the
late seventeenth century. Rich Neck’s houselot, with its highly formalized activity
areas, permanent construction, and occupation dates, provides a chronicle o f how
and when the frontier changed in Virginia.
Chapter 3-The Seventeenth-Century Virginia Houselot
How can frontier theory be applied to Rich Neck specifically and to other 
seventeenth-century Virginia archaeological sites in general? This thesis invokes 
the history and archaeology o f the houselot in the seventeenth century to show the 
houselot as an indicator of frontier change. This chapter begins by defining the 
term “houselot,” and then turns to seventeenth-century English vernacular 
architecture and Chesapeake archaeology to provide overall context. The specific 
activity area model developed by Neiman (1994) for Chesapeake households will 
be defined, used to interpret Rich Neck’s internal household organization, and 
then employed to develop hypotheses from which to assess Rich Neck’s external 
houselot organization.
The Seventeenth-Century Houselot
A houselot or homelot by definition is the property where a home owner, 
his family, and his servants carry out their day-to-day living, subsistence, and 
profit-bearing ventures (King 1990: 17). Houselots are most commonly defined 
by their structural characteristics. For example, a houselot typically includes “...a 
main dwelling, associated service structures, the immediate dwelling yard, the 
garden, orchards, bams, and agricultural buildings” (King 1990: 17-19). A 
houselot is also defined by all the various types of activities that occur within or 
around property structures and boundaries. For purposes of this thesis, the
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houselot will be defined as the physical embodiment of how a family perceives 
and structures their land. Given this definition, we need to know: who were the 
seventeenth-century colonists, and how did they choose to typically embody their 
land?
English Seventeenth-Century Origins
Because the first, and many later, waves of immigrants who came to the 
Virginia frontier were o f British origin, it would be remiss to address the 
“Chesapeake” houselot without examining the late sixteenth- and early 
seventeenth-century “English” houselots they left behind. Seventeenth-century 
Virginia colonists retained “English” architectural plans and lot layouts, yet 
constructed them out o f different materials and based them around an entirely new 
system of agriculture. Comparisons show the new and adaptive nature o f the 
Virginia houselot.
Unfortunately, in British archaeology seventeenth-century houselot studies 
are rare. Historical archaeology (referred to in England as “post-medieval” 
archaeology) is a relatively recent development within British archaeology. 
Because residences in England often rest stratigraphically on foundations from 
Roman or Saxon times, British archaeology rarely concentrates on occupations 
limited to just one century. Consequently, identifying early modem houselots is 
difficult. “Demolition and new building [during and after]...the seventeenth and 
eighteenth centuries have left little opportunity for excavation on any scale” 
(Crossley 1990: 49). This makes establishing a seventeenth-century English 
houselot model difficult. However, there is a reasonably extensive architectural
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history o f seventeenth-century English houses and their associated buildings. 
Seventeenth-Century British Vernacular Architecture
English houses, like the colonists, varied from region to region and in 
terms o f socioeconomic wealth. By the first decade of the seventeenth century, 
“Among the poorest folk, the single-roomed house [often referred to as the hall 
plan], which had persisted in substantial numbers, began to be abandoned in favor 
of a house with structural division into house and parlour” (Barley 1961: 79). The 
single room or hall plan derived out o f communal living in medieval times. In 
medieval tradition, social space was not differentiated within the home, since 
rooms served a variety of purposes (Horn 1994: 332). However, as the practices of 
medieval communalism gave way to desires for individualism and privacy, formal 
spatial divisions within and around the household increased (Deetz 1977). 
Although rooms within structures served “primary” functions, multiple activities 
took place in single areas until additions could be added or families could afford 
to construct larger dwellings (King 1998: 18).
Internal Houselot Organization
Desires for profit, efficiency, privacy, and control over domestic life were 
important factors in the development of the English house at this time (Barley 
1961: 60). Toward the mid-seventeenth century, the average husbandman 
expanded the layout of his house (see Figure 2) from one or two rooms to five 
basic rooms, including a hall, parlor, buttery, and two chambers over the hall and 
parlor. Sometimes a milk house (or dairy) was included (King 1990: 19). As the
Fi
gu
re
 
2.
S3
iS
£
s-o VO
"S mC3 i—*
&H 6 \■d voa ava i I
5 5 aa o
a C/1c3
3 a
a o
CL> <<-W
u 'O1
JS <u -(—>cxa c3
CL* 'TOaj-<->aa>
CL*
C / 5
NN
| **£?«-: [W :: 
z:
iSt>st v d
-  - v« , 
= r§:
rr XAfi? 
J*fW3
II
■-A5
o i
31
number o f rooms within individual households grew, each room gradually became
more specialized. James Horn continues in this vein:
In larger houses rooms could be more specialized. Storage and food 
preparation were consigned to service areas (kitchen, buttery, cellar, loft, 
brewhouse, milkhouse, and so on); sleeping was confined to upper 
chambers, where there was greater privacy and less likelihood of 
disturbance; relaxation, sitting, and eating took place in the hall and parlor 
(1994: 301-302).
Centralizing activities indoors allowed protected control over resources, thereby 
increasing levels of domestic efficiency. This move also provided a greater degree 
of privacy because rooms could be ordained as private, economic, or public 
spaces, creating a very formalized layout of interior space.
External Houselot Organization
Formal division of exterior space was always a unique part o f medieval 
tradition. Preparing meals and performing domestic chores had been carried out in 
separate ancillary buildings in England since the Middle Ages (Carson 1969: 64- 
65). Use of separate buildings for such service purposes gradually turned the 
larger medieval house from a simple singular building with enclosures into a 
manor house with a courtyard and adjacent yard spaces surrounded by additional 
external buildings (Barley 1961: 15). For example, kitchens were often detached 
to help keep cooking activities, and the heat and fire they generated, away from 
main dwellings.
The traditional medieval English houselot was rectangular, with the house 
on one end and workyards, gardens, and orchards behind it (Miller 1986: 33).
Yard areas often also included enclosed pasture. Nearly every household had a 
garden. Gardens, often referred to as “kitchen gardens,” enabled households to be
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self-sufficient. In addition, these enclosed gardens usually included produce that 
fed livestock and provided herbs for medicinal purposes. Common garden crops 
included parsnips, carrots, turnips, cabbages, coleworts, peas, beans, cucumbers, 
radishes, and lettuces (Thick 1985: 515).
In sum, the sixteenth-century English houselot was probably composed 
largely of a single house, a variant of the hall and parlor plan, with a few 
specialized interior service rooms and outbuildings. Adjacent yard space would 
include a garden, pasture, and possibly an orchard.
Chesapeake Houselot Model
It can be conjectured that the early Chesapeake houselot (Figure 3) 
resembled the one cited above. Nonetheless, what needs to be specifically 
addressed are the actual characteristics, internal and external, o f the Chesapeake 
houselot that were adaptations to daily frontier conditions o f seventeenth-century 
Virginia. Unlike England, the Chesapeake has long been the subject of 
seventeenth-century houselot studies (Buchannan and Heite 1971; Barka 1976; 
Keeler 1978; Kelso 1973, 1974; Neiman 1978; Outlaw 1980; Pogue 1988; King 
1990; Doepkens 1991; Deetz 1993; Neiman 1993). These studies reveal that the 
colonist’s “mental template” was modified to meet the reality of Virginia’s 
physical and social climate.
The Virginia colonists had to overcome a very harsh, hostile, and foreign 
environment. In the years o f early settlement, colonists had to react and adapt 
quickly or face total economic loss and failure. The colonists responded and 
acclimated by implementing several adaptive strategies, two o f which are
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discussed here, impermanent construction and detached kitchens.
Rather than importing expensive stone or permanent building materials, 
Chesapeake colonists adapted the practice of using locally available forest timber 
to build their homes. Using impermanent materials in their building construction 
allowed the colonists to exploit the abundant forests around them. Additionally, 
the timber they used in constructing their homes provided a secondary benefit. 
Constructing with wood was an economic adaptation that allowed the colonists to 
lay down as little capital as possible for housing. Consequently, a planter’s 
income and wealth could then be turned more to tobacco production. But because 
wood was organic, perishable, and prone to burning and rotting, building with 
wood also contributed to making housing and settlements impermanent. With all 
investment aimed at profit, the colonists attempted to ensure a rapid return home 
to England.
A second adaptation that the Virginia settlers adopted was the highland 
British tradition of detached kitchens. This practice ideally suited Virginia’s sultry 
climate. Unlike indoor kitchens, they did not excessively expose main residences 
to the stifling Virginia heat during summer months. Detached kitchens also aided 
in cutting down on house fires.
Internal Houselot Organization
Not until people committed to stay in Virginia did permanent construction 
materials appear in housing, and the kitchen was reincorporated back into the 
house. However, these are major and very gross changes. An extensive article 
written by Neiman (1994) looks at variation and formalization on a more focused,
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comprehensive, and defined level: the household interior. Through five time 
periods within and on the cusp of the seventeenth century, Neiman reviewed 65 
excavated and extant seventeenth-century structures and analyzed them using 
three characteristics: interior space size, types of entry, and location of 
fireplace(s). These characteristics were carefully selected to evaluate how the 
structures and the logic behind them changed over time. In his own words, 
building this type o f classification helps measure “...variation in the interior 
arrangement o f dwellings in a way that is relevant to the organization of activities 
within them” (Neiman 1994: 257). Within this framework, a methodology can be 
fleshed out to evaluate movement towards the formal division o f space. To justify 
the use of this framework, we must first understand the basis o f his argument, 
which lay in activity area studies.
Activity Areas
House or houselot organization is archaeologically studied through 
activity area research. “Areas are bounded conceptually and physically in an effort 
to specify particular spaces for particular activities” (Keeler 1978: 14). The 
patterning of houselot activities is a way to study the houselot itself as an adaptive 
strategy used to cope with surrounding physical and economic conditions. The 
literature o f activity area research in archaeology is extensive, but the focus here 
is on applications specifically useful and relevant to houselot study at Rich Neck.
Houselot activities occur in two types of areas: general activity areas, 
which are multifunctional, and special activity areas, which are single function 
(O’Connell 1987: 78). General household activity areas are generated by pursuits
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like the preparation o f food for immediate consumption, interaction with
household members, family, and friends, and sleeping areas (Neiman 1990: 256).
These activity areas often are common areas within a houselot’s main dwelling. In
the seventeenth century, halls and parlors could be classified as this type of area.
Special activity areas, on the other hand, are locations where processing of
resources into consumable forms is carried out (Neiman 1990: 255). They are
often external to the main dwelling but at times they can also be found within a
dwelling in specialized rooms. The colonial detached kitchen would represent a
specific activity area used for dairying and cooking. Neiman (1990: 256) writes:
Special activity areas are especially prevalent among groups relying for 
year-round subsistence on resources that are only available on a seasonal 
basis, and then typically in great quantity. The seasonal variability o f large 
quantities makes bulk processing for storage an adaptive strategy, because 
it means that resources can be consumed throughout the year.
The Chesapeake settlers used bulk processing as an adaptive strategy for tobacco,
com, primary animal products (i.e., meat for consumption), and secondary animal
products (i.e., milk) (Neiman 1994: 256-257). Tobacco cultivation would be a
prime example o f primary bulk processing activities, because it involved several
tasks such as sowing, transplanting, weeding, topping, worming, striking, and
curing (Morgan 1975: 141). Special activity areas outside stmctures for bulk
processing were usually sectioned off by fences.
Neiman’s Model of the Chesapeake Houselot
To distinguish general and specific activity areas within the archaeological
record, Neiman identified characteristics that could be evaluated uniformly across
excavated seventeenth-century Chesapeake archaeological sites. Neiman selected
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three criteria: household interior size, entry type, and fireplace location. First, 
household interior size should scale with the extent to which special activity areas 
are located in a single structure along with general activity areas (Neiman 1994: 
257). This suggests that the larger the house, in terms of the number of room units 
it contains, the more specialized each function in every room should be. Second, 
entry types should reflect strategies of movement into and out o f a household. 
Direct entries provided unobstructed paths that allowed raw products to be 
brought in for processing in an easy and accessible manner (Neiman 1994: 257), 
while indirect entries decrease efficiency but provide greater privacy measures 
(Neiman 1994: 261). Lastly, fireplace location was included because it was 
assumed that the presence o f a hearth within a room indicated the presence o f a 
general activity area, while end chimneys reflected the need for heat in specialized 
or household areas.
A summary o f Neiman’s conclusions is depicted in Table 5. Neiman’s 
study lays out two main hypotheses about change in internal household 
organization over the seventeenth century: 1) at a general level decreases in room 
space can be interpreted as the result o f special activity areas being relegated to 
separate special purpose structures or yard spaces (Neiman 1994: 261), and 2) 
increase in house size to 1690 is driven by growth in servant-specific work and 
living space, while decline in house size from the 1690s on represents the 
increasing frequency with which planters housed laborers on outlying quarters 
(Neiman 1994: 272).
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Rich Neck: Internal Organization
For comparative purposes with other seventeenth-century sites, it is 
helpful to review Rich Neck in light of Neiman’s classificatory scheme. A cursory 
glance at Rich Neck’s internal household organization provides insight onto Rich 
Neck’s external organization (Table 6). A discussion of Rich Neck in terms of 
Neiman’s characteristics follows.
Interior Space
In 1640 the main Rich Neck dwelling (Structure A) was divided into two 
rooms by a central hearth. When the hearth was eradicated in 1665, the space that 
was formerly two rooms became one large open space. Two back room additions, 
one possibly a dairy, were also added to the rear of the structure at this time. After 
1670, one last additional room was added to the main structure, creating a total of 
four rooms by this date. A fifth room was added in 1670 and the main dwelling 
remained at five rooms until abandonment. These series o f additions probably 
represent household specialization.
The kitchen (Structure B) also increased in size over time. The kitchen 
originated as a single room structure, but was enlarged to three rooms around 
1665. It stayed at that size until site abandonment. This expansion occurred 
concurrently with the expansion o f the main dwelling. The increase in number of 
rooms over time within the kitchen also likely reflected specialization in room 
function.
Entry Type
Rich Neck’s main dwelling, constructed circa 1640, originated as a two
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room building. The house had a lobby, or indirect, entry that was created by the 
back of the household’s H-shaped hearth. This indirect entry type shows a desire 
to impose formality upon visitors and servants, limiting visibility and access into 
the house’s central core. The indirect entry likely remained in use until Rich Neck 
was abandoned.
On the other hand, the kitchen possessed two direct entries from the 
beginning. As renovations occurred and the kitchen expanded to three rooms, two 
more entries were added. Since the kitchen likely would have been the domain of 
servants, multiple entry points make sense in terms o f economic productivity and 
efficiency o f movement. It allowed for unblocked access to bring in and move out 
food supplies. These two direct entry points were maintained until the kitchen’s 
destruction.
Fireplace Location
In the 1640s, the central H-shaped hearth heated both the main 
dwelling’s rooms. By Neiman’s criteria, the fact that both rooms were heated 
suggests that each room was a general activity area. This arrangement was altered 
in 1665, when two end chimneys were erected and the central hearth was 
demolished. This change suggests a desire for localized heat efficiency. The end 
chimneys remained intact through the rest o f the site’s seventeenth-century 
occupation. However, the organization of the kitchen took a divergent course. The 
kitchen had a central fireplace that was maintained throughout the seventeenth 
century until site abandonment. Its centralized location would have helped 
increase overall heat efficiency in the structure.
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While Neiman’s (1994) work provides an excellent foundation for 
studying internal variability and formalization, his focus remains within the 
Chesapeake house. Seventeenth-century Chesapeake houselots commonly also 
included yards, orchards, and enclosed pastures (King 1990: 29), where many 
activities took place. Unfortunately, these are features not as readily visible, in 
contrast to household foundations, by conventional archaeological methods. 
Consequently, this study undertakes an independent assessment of Neiman’s 
model based on external houselot organization. If what Neiman holds is true, that 
the slowness to adopt multiple rooms internally is due to yard specialization 
externally, this should be apparent in an activity area analysis of the houselot. 
External Houselot Organization
Fence lines and the yard spaces within them aid in determining external 
houselot organization. Since yard areas delineate activities, specific variations 
within these spaces have the potential to uncover intrasite activity patterns, 
whether formal or informal. Seventeenth-century yard spaces ranged from 
gardens, orchards, chicken yards, and garbage dumps to seasonal work and 
processing areas (Miller 1994: 67). Clean and cluttered space often distinguished 
front and back yards. “The front yard, or forecourt, is a more tidy and formalized 
area than the back yard or service area” (Keeler 1978: 135). Fence lines also 
provide a powerful tool for setting up sequences of yard use (Miller 1994).
Because yards and fencelines were present at Rich Neck, they were used to guide 
this thesis’s environmental sampling strategy.
Table 5.
General Summary of Seventeenth-Century Household 
Characteristics by Time Period
(adapted from Neiman 1994)
Time
Period
Room Units Entry Type Fireplace
Position
Explanation
1620-1640 1 to 4; 
usually 2
Direct Entry Central Hearth 1) Variable frequency of 
laborers within 
household
2) Occasional specific 
activity areas within 
main household
1640-1680 2 to 3 Indirect or Lobby 
Entry
Central Hearth 
or
End Chimney
1) Lower servant access 
to main household
2) Specific activity 
areas external to main 
household
1680-1720 1 to 2 Direct Entry End Chimney 1) Need for increased 
surveillance o f laborers
2) Specific activity 
areas external to main 
household
Table 6.
Rich Neck Household Characteristics
Time Period Number of Room Units Type of Entry Fireplace Location
1640
1665
1670
1684
Structure A: 2 
Structure B: 1 
Structure A: 3 
Structure B: 3 
Structure A: 4 
Structure B: 3 
Structure A: 4 
Structure B: 3
Structure A: Lobby 
Structure B: Direct 
Structure A: Lobby 
Structure B: Direct 
Structure A: Lobby 
Structure B: Direct 
Structure A: Lobby 
Structure B: Direct
Structure A: H Shaped Hearth 
Structure B: Central Fireplace 
Structure A: End Chimneys 
Structure B: Central Fireplace 
Structure A: End Chimneys 
Structure B: Central Fireplace 
Structure A: End Chimneys 
Structure B: Central Fireplace
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Although most archaeological models of change are based on the house 
and its interior, it is essential to also assess the exterior houselot to get the most 
accurate depiction of the past, especially if  the processes o f change and adaptation 
being studied are agriculturally and economically based. In sum, by applying 
Neiman’s model o f internal household differentiation to the Rich Neck houselot, 
this thesis will evaluate the extent to which the pattern of differentiation proposed 
for inside the house holds for outside as well. Through internal household 
differences over time, Neiman’s model predicts that houselot specialization 
increases as growing social tensions between laborers and elites increase and 
laborers are relegated to external areas. If  this model fails to hold, an attempt will 
be made in the concluding chapter of this thesis to explain any incongruencies.
Chapter 4-Methodology
The study of houselot specialization through Rich Neck’s external activity 
areas requires analyses o f the lot, not only through “artifactual” but also through 
“environmental” remains. Environmental remains are themselves artifacts of 
human behavior. Environmental testing around and within a household can reveal 
as much about people and past lifeways as artifacts and household structures. To 
better understand economic adaptation and change, the focus needs to shift 
outside to activity types and land use. This thesis demonstrates that one effective 
way to identify activity areas is through the soil, a complex artifact in itself. In a 
rural agricultural society, environmental, agricultural, and/or biological remains 
are most likely to be the best indicators for yard and land use.
In this context, the most appropriate environmental analyses for providing 
a measure o f agricultural and processing activities are phytolith and soil chemistry 
analysis. Phytolith analysis can identify specific plant taxa and assemblage 
patterns, and most importantly can be used to measure diversity. For example, 
phytolith analysis can distinguish whether a microhabitat was hot, open, and dry 
(like a pasture) or wooded and shady (like a forest). It can also suggest diversity 
o f uses in a specific location. Soil chemistry, on the other hand, can show 
evidence o f animal penning, heavy trash deposits, and former walkways. Based on 
the phytolith and chemical distributions activity area functions can be assigned to 
“general” or “specific” activities. Through such activity definitions, houselot areas
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can be interpreted to assess patterns of economic and social change in the 
seventeenth century and how Rich Neck fits into Neiman’s (1994) framework. 
Phytoliths
Phytoliths have a great potential for contributing to activity area studies. 
Aside from work at the Lowell Complex in Massachusetts (Fisher and Kelso 
1987); at Morven, New Jersey (Yentsch et al. 1989); at Monticello (Rovner 
1993); and the extensive work done in Virginia by Kealhofer (1996, 1997a, 
1997b, 1998, 1999a, 1999b), little phytolith research has been published on 
historic period archaeological sites in the United States. Through her research, 
Kealhofer has helped create a modern-day phytolith reference plant collection for 
southeastern Virginia at Colonial Williamsburg’s Department o f Archaeological 
Research. This thesis, with its houselot activity area orientation, will therefore be 
unique not only in the region, but also in overall phytolith research.
Definition o f  Phytoliths
“Phytolith” derives from the Greek and can be translated as meaning 
“plant stone.” Phytoliths result from deposition o f hydrated silica into and 
between plant cells (Pipemo 1988: 11). Plants take up silica from soil. Over the 
course of a plant’s life, silica is carried up through a plant’s roots and into the 
plant’s vascular system. In some plants, the silica hardens within and around the 
plant’s interior cell structure. Consequently, a phytolith, a “cast” or replica of a 
plant’s individual cells or inter-cellular spaces, is produced. Phytoliths can 
potentially form in the stems, leaves, seeds, fruits, roots, and inflorescences o f a
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plant. Because phytoliths are formed within a plant, they only enter the soil 
environment when a plant drops its leaves, fruits, or seeds, or dies.
Unique Contributions o f  Phytoliths
When plants die, phytoliths are deposited directly into soil and therefore 
can provide localized environmental data in contexts where other organic material 
such as seeds or pollen decays or gets blown around. The vertical stability of 
phytoliths has been amply demonstrated in archaeological contexts, especially at 
sites in the tropics whose soils are subjected to “intensive weathering and 
leaching” (Pipemo 1988: 148; Grave and Kealhofer 1999). Because o f the nature 
o f its deposition, phytolith patterning can be used to map vegetation variation in 
horizontal, vertical, and buried soil landscape horizons.
Phytolith Characteristics
Because o f their hydrated silica composition, phytoliths are extremely 
stable. They range in size from less than 5 up to 200 microns and can only be 
viewed under the magnification o f a 200-400x microscope. They are colorless to 
light brown. Phytoliths can be diagnostic at different taxonomic levels: species, 
genus, tribe, subfamily, or family. Many phytoliths are diagnostic because the 
plant cells from which they are derived are taxonomically diagnostic. Phytolith 
development depends, first and foremost, on genetics, then on the nature o f the 
soil from which the plant draws silica, plant age, and available water. Not all taxa 
produce phytoliths. Some plants do not deposit silica and therefore do not make 
phytoliths. Others, such as grasses that use silica as a structural backbone, contain 
abundant phytoliths. Monocotyledons (Monocots), including grasses, palms,
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bananas, and sedges, as well as Dicotyledons (Dicots) like nettles and 
Cucurbitaceae (the squash family) are known to be high accumulators o f silica. 
Low accumulators are nightshades, pines, water-lilies, mint, laurels, dayflowers, 
and buckwheat (Pipemo 1988; Kealhofer and Pipemo 1998).
Additionally, a single species o f plant may have one to many distinct 
phytolith shapes. Given the variability in taxonomic specificity, redundancy, and 
multiplicity of phytolith types, assemblage analysis is necessary for phytolith 
research. Phytolith taxa may be over- or under-represented due to plant production 
and/or taphonomic processes. Phytoliths are currently most diagnostic to genus, 
tribe, or family (rather than species) until phytolith research can be grounded in 
detailed studies o f regional vegetation (Pearsall 1994: 117). Nevertheless, it is 
also important to recognize that phytolith analysis has immeasurably strengthened 
since the beginnings o f its application in archaeology in 1971 (Pipemo 1988: 2), 
and researchers are starting to push past the subfamily level to look at specific 
genera in their identifications (Pipemo 1984; Bozarth 1987; Pipemo and Pearsall 
1993; Pearsall et al. 1995; Ball et al. 1996; Lentfer et al. 1997; Zhou et al. 1998). 
In the case o f some domesticates, such as com (Pipemo 1984), phytoliths 
diagnostic to species variants have been identified.
Interpreting Phytoliths
This thesis focuses on using grass subfamilies as a measure o f activity area 
differentiation and variability. Grass sub-families are extremely helpful in 
ascertaining data about archaeological contexts. They can be associated with 
particular environments due to the habitat conditions they commonly are found to
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thrive in. The Gramineae family has five sub-families: Arundinoideae 
(Arundinoids), Bambusoideae (Bambusoids), Chloridoideae (Chloridoids), 
Panicoideae (Panicoids), and Festucoideae, also known as Pooideae (Pooids). 
Identifying grass subfamilies using phytoliths allows microhabitat questions to be 
addressed. The widely cited Twiss et al. (1969) established a classification system 
that correlated four major short phytolith cell shapes of grass leaves with three 
grass sub-families: the Panicoids, Chloridoids, and Pooids/Festucoids (Pipemo 
1988: 89). Despite overlapping habitats of some species, the study used 
sub family-level analysis to identify changes in regional climates in the Great 
Plains region o f the United States. Abundance of Chloridoid phytoliths signifies 
warm, dry conditions; Panicoid warm, moist conditions; and Pooid or Festucoid 
cool, moist habitats (Pearsall 1989: 319). However, because this system was 
developed for the Great Plains area, each region of study needs to be reviewed in 
terms o f its local vegetation and respective phytolith production. This thesis will 
use Kealhofer’s interpretation of the Twiss et al. grass subfamily classification 
system, with the addition of an Arboreal/Dicot and an Unidentified category, to 
ascertain if  distinctive phytolith patterning is visible and meaningful across Rich 
Neck’s houselot.
Soil Chemistry Analysis
Soil chemical analysis has shown to be beneficial in archaeology for: 1) 
identifying settlement sites across large areas, 2) locating and delimiting site 
boundaries, 3) discerning land use activity and, 4) aiding in the specification and 
interpretation of site features such as hearths, mounds, and livestock enclosures
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(Provan 1971; Keeler 1978; Conway 1983; Konrad et al. 1983; Sopko 1983; 
Craddock et al. 1985; Custer et al. 1986; Pogue 1988; Fischer 1997; Entwistle et 
al. 1998). Due to the accumulation of general site occupation debris, human 
activities often enrich soil with elements like calcium (chemical symbol Ca), 
potassium (K), magnesium (Mg), and phosphorus (P).
Sopko (1983) posited that phosphorus and calcium are the elements most 
helpful in terms o f archaeological objectives (Sopko 1983: 26). High phosphorus 
readings can potentially reveal human waste disposal and/or agricultural 
fertilizing practices. Phosphorus enrichment is associated with bone, animal 
bodies, excreta, and occupational debris additions (Entwistle et al. 1998: 64). 
Possible sources of phosphates include foodstuffs containing carbohydrates, 
sugars, fats, proteins, oils, resins, lignins, woody tissues, and cellulose; garbage; 
and organic waste products (Sopko 1983: 25). Phosphate analysis was first 
developed as a tool for wide-scale site location of human activity areas (Bethell 
1989:2).
Compared to other elements, phosphorus remains the most immobile and 
fixed in soil over time and therefore is concentrated by the activities o f humans 
and animals (Bethell 1989: 9). High phosphate distributions can suggest the 
presence o f doorways, kitchen middens, animal penning, and general refuse 
disposal. For example, herbivores concentrate phosphates in great quantities due 
to what they eat and excrete (Limbrey 1975: 69). Therefore, animals through their 
excrement concentrate phosphorus in particular houselot areas, such as pens,
49
byres, or grazing areas. With the help o f archaeology, it may be possible to 
distinguish between human and animal phosphorus concentrations.
Calcium, on the other hand, can potentially reveal evidence o f burials, 
oyster middens, and walkways where shell was used as paving material. “Calcium 
is an indicator of a trash or activity area since it is derived from bone or shell 
remains” (Sopko 1983: 25). Calcium concentrations can result from agricultural 
liming, the deposition of oyster shells, and the existence of building materials 
such as mortar or cement (Custer et al. 1986: 90-91). Additionally, since animals 
concentrate calcium in a similar manner to phosphates, high calcium readings can 
also help confirm past animal penning practices.
The two studies most directly related to Rich Neck were the ones carried 
out at Kings Reach (Pogue 1988) and the St. John’s homelot (Keeler 1978). These 
studies were undertaken to evaluate the potential of anthrosols (soils altered by 
human activity) as a proxy o f activity areas on plowed sites (Pogue 1988: 1). Like 
Rich Neck, both of these sites were seventeenth-century houselots and both were 
plowed. “Interpretation of plowzone soil chemical patterns is based on 
assumptions similar to those underlying analyses of the distributions of plowzone- 
derived artifacts” (Pogue 1988: 2). Patterns of chemical variation and distributions 
were strongly visible at both sites. High and low distributions of chemical 
percentages delineated areas o f clean space (low activity) and high activity. 
Therefore, considerable data is visible in terms of chemical distributions on 
plowed sites.
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Site Sampling Strategy
The Rich Neck site has been under extensive archaeological testing since 
the early 1990s. Because most houselot features had been previously excavated, it 
was concluded that plowzone soil sampling would be the best and only effective 
stratagem. However, plowzone sampling brings forth its own set of 
methodological problems. When soil is plowed, a furrow is cut, inverting a large 
clod of earth which is then flipped to the side of the plow furrow, burying weed 
growth and exposing fresh soil (Trubowitz 1978: 57). Vertical placement and 
provenience are therefore disturbed. However, O ’Brien and Lewarch (1981) argue 
that although vertical relationships among artifacts and stratigraphy may be 
destroyed on plowed sites, horizontal relationships among artifacts are only 
minimally disturbed. Although vertical displacement ensues, the horizontal 
displacement is not substantial enough to prevent artifact densities or 
concentrations from appearing in the same central area. These vertical changes 
follow the direction that the plow was used. Lewarch (1981) conducted an 
extensive study o f artifact displacement through monitored and mapped plow 
patterns. His study revealed that increased tillage produced no significant increase 
in longitudinal displacement and horizontal dispersion (Lewarch 1981: 39). 
However, large artifacts showed more longitudinal displacement than smaller 
artifacts between tillage treatments (Lewarch 1981: 39). Subsequent plowzone 
studies have supported O’Brien and Lewarch’s study on historical sites (Miller 
1986; King and Miller 1987; King 1988; Pogue 1988a, 1988b; Riordan 1988), and
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suggest that artifacts (and by extension environmental evidence) are not 
appreciably moved horizontally.
Sample contexts were chosen in accord with houselot layout as determined 
by archaeological fieldwork. Sampling areas were defined on the basis of 
fencelines that subdivided the houselot into clear and discrete activity areas. These 
sampling areas were divided into four groups: the “garden,” the transect, the 
houselot (areas adjacent to the dwelling and kitchen), and off-site (areas outside 
the main dwelling/kitchen perimeter). Samples were chosen within these four 
groups with the aim o f identifying activity variability within, between, and around 
these fenced areas.
Thirty-seven samples were investigated from the Rich Neck site for 
phytoliths (see Figure 4 for sample locations and Table 7 for sample 
descriptions). Four of these were feature samples taken prior to the start of this 
thesis. The plowzone samples from the site were taken on all sides o f the site’s 
two main structures (Structure A, the main house, and Structure B, the kitchen), 
within demarcated yard spaces, within the garden, and from various off-site areas 
to the north, south, east, and west.
A series o f ten additional samples were taken in a transect line off the 
kitchen in the hope o f identifying property boundaries. Transect sampling 
successfully uncovered off-site and activity area landscape grading at a dwelling 
site, Vastibacken, in northern Sweden (Sergerstrom 1991: 167). The Rich Neck 
transect was also laid out in an attempt to locate an orchard described in the will 
of a seventeenth-century resident, Richard Kemp. The transect line extended east
Figure 4.
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Table 7.
Rich Neck Activity Areas, Phytolith Samples, and Locations
Site Area Description Abbreviation Site Grid Coordinates
Main House North Structure A NSTRA 564N 527E
West Structure A W STR A 556N 521E
South-West Structure A SW STR A 550N 515E
South-East Structure A SE STR A 543N532E
Kitchen North-West Structure B NW STR B 540N 513E
North-East Structure B NE STR B 534N 530E
West Structure B W STR B 536N 513E
South-West 1 Structure B SW 1 STR B 529N 514E
South-East 1 Structure B SE 1 STR B 526N522E
South-West 2 Structure B SW 2 STR B 523N 513E
South-East 2 Structure B SE 2 STR B 523N 521E
Garden North Garden 1 N GARD 1 548N 525E
North Garden 2 (Feature) N G A R D 2 5 4 8 N 52 IE
North Garden 3 (Feature) N G A R D 3 549N 524E
North Garden 4 (Feature) N G A R D 4 546N 526E
North Garden 5 (Feature) N G A R D 5 550N 524E
North-East Garden NE GARD 5 4 6 N 53 IE
Center Garden CEN GARD 543N 521E
South-West Garden SW GARD 539N 517E
South-East Garden SE GARD 536N 526E
West-Center Garden W CEN GARD 545N 513E
Transect Transect 1 T1 524N 532E
Transect 2 T2 525N 535E
Transect 3 T3 525N 538E
Transect 4 T4 526N 541E
Transect 5 T5 525N 544E
Transect 6 T6 525N 547E
Transect 7 T7 525N 550E
Transect 8 T8 525N 553E
Transect 9 T9 525N 556E
Transect 10 T10 525N 559E
Off-Site West Off-site 1 W O FF 1 555N 510E
West Off-site 2 W OFF 2 550N 510E
West Off-site 3 W O FF 3 545N 505E
South-West Off-site 1 SW OFF 1 528N 507E
South-West Off-site 2 SW OFF 2 513N 503E
South Off-site S OFF 500.75N 515E
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directly off the east comer o f the kitchen. Lastly, several samples were taken to 
try to obtain a tme “off-site” or natural vegetation sample from which to measure 
and explicate assemblage pattern variability or similarity across and within the 
houselot, garden, and transect.
Soil chemistry was also mn on all the phytolith sample contexts except for 
the four North Garden feature contexts processed prior to the start of this thesis. 
The results o f a later phase of soil chemistry testing aimed at three houselot 
feature contexts and one additional plowzone context are also included in the 
statistics and interpretation o f this thesis. Figure 5 depicts the site locations of 
Rich Neck’s soil chemistry testing and Table 8 describes the four additional 
samples.
Table 8.
Additional Rich Neck Soil Chemistry Samples and Locations
Site Area Description Abbreviation Coordinates
Garden
Garden
Kitchen
Kitchen
Bush Hole 
Plowzone 
Slot Trench 
Slot Trench
Bush Hole-543 
Plowzone-272 
Slot Trench-266 
Slot Trench-242
541N519E 
538N521E 
523N512E 
524N512E
Phytolith Processing
All phytolith processing and analysis was conducted at the Environmental 
Archaeology Research Laboratories (EARL) at Colonial Williamsburg’s 
Department o f Archaeological Research (DAR). Total processing time o f the Rich 
Neck soils was approximately four months. The procedure used for processing 
followed Pipemo (1988), with some modification of chemicals and processing 
times. Each sample was counted for diagnostic phytolith shapes to a 
predetermined sum of 200 per slide. This arbitrary 200 count is related to
Location of Soil Chemistry Samples at Rich Neck
WOff
W Str.A
W O ff 2 SW  Str.A/
^  N. Gard. 1
,NE GardW O ff 3
W-CenV Gard. Qen card
/ SE Str.A
MW Sth B 0
SW Gard
W Str.B SE Gard
NE Str.B
SW 1 Str.B
SE 1 Str
17th Century 
Dwelling
Kitchen/
Quarter
'S lotTrench 242 0  
'"STOHrench 266 0
SW 2 Str.B
Struc^res f ~
/ s w  Off 2 /  W
! &
es
Midden
Key:
i Soil Chem Sample
56
diversity o f phytolith types within an assemblage. In temperate regions, where 
phytolith diversity is typically low, a 200 phytolith count is usually sufficient to 
represent assemblage diversity, but in tropical areas or in regions where diversity 
is high, the arbitrary count needs to be increased. All o f the Rich Neck samples 
contained enough diagnostic phytolith forms to reach this 200 count. The range o f 
sizes and types of phytoliths present in the assemblage suggests differential 
preservation was not an issue.
Soil Chemistry Testing
A&L Eastern Agricultural Laboratories, located in Richmond, Virginia, 
conducted all soil chemistry testing procedures. The standard “basic” agricultural 
test, regularly performed for farmers to determine available nutrients present in 
crop soils, was conjectured as the best overall test to detect elemental aberrations 
that may be significant to archaeological sites (Chu, Kealhofer, Meatyard, and 
Smith, 1996, personal communication). The standard A&L test identifies various 
elemental percentages in soil samples. These percentages are what is readily 
available in soils for plants to absorb, not the total elemental amounts o f what is 
actually in the soil. Since the basic test only assesses “available” elements, a lack 
o f information about “unavailable” elements could affect the accuracy of 
archaeological site interpretation by severely underestimating actual elemental 
amounts within soils. In the case of phosphorus, this difference is significant and 
must be accounted for in obtaining the most accurate results. “An advantage of 
inorganic phosphate analysis is that once phosphorus becomes unavailable to 
plants, it tends to remain in place in soil as long as the sediments stay there.
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Phosphate ‘available’ to plants is of interest to fanners, but the total inorganic 
phosphate concentration is at least as important for archaeologists trying to 
identify ancient fertilized fields” (Miller and Gleason 1995: 29). Once phosphorus 
is introduced into an environment it does not leave the soil system until it is 
absorbed by plant material. Therefore, the elevated amounts o f phosphates human 
occupation activities produce will be highly visible when viewed against 
phosphate amounts in lesser occupied areas.
Consequently, separate phosphorus tests were done for all o f the Rich 
Neck samples. Tests for total available calcium were additionally conducted on 
three-quarters of the samples. However, it was discovered in the study that 
‘available’ calcium percentages from the basic test revealed calcium trends as well 
as the total available calcium readings did.
Plowzone, Pipe Stem Data, and Occupation Dating
Pipe stem data from the site provide an independent site chronology and a 
measure of activity areas. Pipe stem data was obtained from plowzone contexts 
across the entire excavation area and can aid in assessing the extent o f disturbance 
in Rich Neck’s plowzone. Pipe stems vary in the size o f their bore diameters. It 
appears that bore diameter decreased in size over time, from an average of 9/64ths 
o f an inch in the early seventeenth century to 4/64ths o f an inch in the late 
eighteenth century. In the past this was used to impressive effect by J.C. 
Harrington to provide date ranges in his excavations of Jamestown and at a 
succession o f sites thereafter (Noel Hume 1969: 298). The coherent pattern of 
Rich Neck pipe stem distributions correlate specifically with the site’s known
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occupation periods (Table 9). The 8/64th’s pipe stem distribution map (Figure 6) 
suggests that initial site occupation began during the early half o f the seventeenth 
century and that occupation intensified into the eighteenth century (Figures 7 and 
8), a pattern also reflected in the rest of the archaeology. These pipe stem data 
affirm the integrity of Rich Neck’s plowzone data.
Summary
Phytolith and soil chemistry patterns provide the main lines o f evidence 
used in this to assess activity area variation. Previous studies o f activity areas 
have focused on households and artifacts. This neglects significant components of 
frontier life, such as yards, pastures, enclosures, and gardens. This project 
undertakes an analyses of external activity areas, not only to decipher the frontier 
process in Virginia but also to evaluate the interpretations derived from previous 
internally-oriented “artifactual” analyses.
Figure 6.
Distribution of 8/64-Inch Pipe Stems (circa 1620-1650)
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Figure 7.
Distribution of 7/64-Inch Pipe Stems (circa 1650-1680)
Figure 8.
Distribution of 6/64-Inch Pipe Stems (circa 1680-1710)
Chapter 5-Rich Neck: The History of a Seventeenth-Century Houselot
The documentary history and archaeology of Rich Neck show that it is an 
ideal site from which to analyze Virginia’s transformation from “tenuous outpost” 
beginnings into a “colonial society.” Historical documents indicate that the Rich 
Neck land was owned and occupied by two of seventeenth-century Virginia’s 
leading men: Richard Kemp and Thomas Ludwell. The owners and inhabitants of 
the Rich Neck houselot would, thus, have had wider access to material resources 
and capital than poorer colonists. Access to resources in this context means that 
they had the resources to rapidly adapt to changing attitudes and conditions. Such 
men would be the forerunners o f change. Their households should most clearly 
reflect the strategies employed in transforming the colony.
This historical inference is supported by the archaeology o f the Rich Neck 
house, which although initially a hall and parlor plan, indeed conveyed the 
Virginia “big man” status o f its occupants. Artifacts within and around the site’s 
structures confirm the high social and economic bracket o f its residents, as do a 
progressive series o f room and service structure renovations. These renovations 
included extensive subdivision of external houselot areas into yard and work 
space. This formalization of internal and external space reveal the increased 
cultural and economic maturity at Rich Neck by the third quarter o f the 
seventeenth century.
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Historical research and archaeological excavation jointly prove that the 
houselot occupation at Rich Neck spanned the majority o f the seventeenth 
century. Both lines o f research also suggest that the houselot was abandoned by 
the initial decades of the eighteenth century. With limited subsequent agricultural 
disturbance, this tight correlation o f occupation dates marks the Rich Neck lot as 
an unusual opportunity for studying late seventeenth-century household economy. 
Site History
The Rich Neck site is located within the city of Williamsburg, 
approximately 2400 feet east of Jamestown Road and northwest of Route 199 
(Muraca 1993b: 14; Figure 9). The site is on a flat terrace 70 feet in elevation 
above sea level and is surrounded by deep tributaries o f College Creek to the east 
and west (Muraca 1993b: 14). Rich Neck was first granted as part of a 1200-acre 
tract to George Menefie Esquire. Menefie first arrived in Virginia in 1622. He 
obtained this large land patent by paying passage for 24 immigrants under the 
headright system that granted 50 acres o f land for each immigrant transported to 
the Virginia colony (Nugent 1979: 24). Menefie’s tract has been described as the 
“neck of land commonly [sic] called Rich Neck, bounded on w. With a br. O f 
Archers Hope Cr.” (Muraca 1993b: 7). Menefie was a lawyer, merchant, and a 
Council o f State member. He additionally served as an agent for the Virginia 
landholders who resided in Virginia (Muraca 1993b: 7). But Menefie never 
occupied Rich Neck. He sold the tract to Richard Kemp in the late 1630s.
Figure 9.
Location of Rich Neck in Modern Williamsburg
Rich Neck Plantation
o
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Richard Kemp was Governor Harvey’s Secretary o f State, and also served 
as Acting Governor o f Virginia from June 1644 to June 1645 (VHMB 1894: 
(2)174). He patented Rich Neck, some 840 acres at this time, officially in 1638 
and added 100 more acres by paying the transport o f two passengers to Virginia 
(Nugent 1979: 105). After accumulating several separate land patents over the 
years, Kemp repatented Rich Neck in 1643 into one singular 4332-acre tract that 
was situated on either side of Archer’s Hope Creek (McFaden 1994: 7).
Kemp likely raised tobacco on his vast Rich Neck tract and used the 
adjacent wooded ravines to pasture cattle and swine (McFaden 1994: 8). 
Documentary research suggests that an orchard also existed on the property. One 
o f Kemp’s final requests was “for my bodie to be decently buried in my Orchard” 
(Anonymous (VMHB) 1894 (2): 174). After Richard Kemp’s death, circa 1650, 
Rich Neck stayed in the possession of his widow, who shortly thereafter married 
Sir Thomas Lunsford (McFaden 1994: 8).
Thomas Lunsford was a Royalist emigre who was knighted in England 
before he made his passage to Virginia (McFaden 1994: 8). Lunsford likely 
occupied Rich Neck for only a brief period o f time. He may have died by 1653, as 
land records after this date only mention his widow Lady Elizabeth Lunsford 
(McFaden 1994: 9). Lady Elizabeth appeared in patents until 1662 when she 
returned to England (Nugent 1979: 253, 282, 288). Like Kemp, Lunsford is 
believed to be buried on the property.
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Elizabeth sold the property in 1665 to Thomas Ludwell. The “Gentleman” 
Ludwell was the Secretary of State in 1660 (McFaden 1994: 10). Rich Neck was 
owned throughout the remainder of the seventeenth and eighteenth centuries by 
the Ludwell family (see Figure 10). In 1663, Thomas paid a headright to obtain 
passage to Virginia for his brother, Philip, who is also thought to have lived at the 
Rich Neck site for a portion o f its occupation (McFaden 1994: 10) . Both o f the 
Ludwells became leading men of the colony in the late seventeenth century 
(McFaden 1994: 10). As the Secretary of State, Thomas Ludwell was second in 
power only to the governor. A new manor house was built on the Rich Neck tract 
sometime early on in the eighteenth century and the “old” Rich Neck that is the 
archaeological site of today was abandoned and “robbed” of its bricks (McFaden 
1994: 23).
In 1674, the Ludwells sold 330 acres of the Rich Neck tract to Thomas 
Ballard (McFaden 1994: 17). The College of William and Mary later purchased 
this lot in 1693. After Thomas Ludwell’s death in 1678, Philip married the 
recently widowed wife of Governor Berkeley and moved to Berkeley’s 
Greenspring estate. The Rich Neck houselot is thought to have been abandoned in 
the early eighteenth century. Philip’s son and then grandson, both named Philip, 
inherited the Rich Neck property. Around 1767, Lucy Ludwell Paradise, the 
daughter of Philip Ludwell III, received the Rich Neck tract. She was an absentee 
owner as both her father and grandfather had been.
Figure 10.
Desandrouins 1781 Map Showing Ludwell Property in Virginia
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Two tracts of the Rich Neck parcel were sold off in 1807, one o f 600 and 
the other of 200 acres (McFaden 1994: 19). The remainder o f the Rich Neck 
property stayed in the Ludwell-Paradise family until it was sold in 1839. The land 
continued to be divided and resold throughout the nineteenth century. In 1846, 
Robert Cole purchased 602 acres of the original Rich Neck tract (McFaden 1994: 
19). In the nineteenth century the grounds were used mainly as farmland and 
plowed. The property stayed in the Cole family throughout the twentieth century 
when it was wooded and logged (Muraca, 1996, personal communication). In 
summary, the house was occupied from 1642 to shortly after 1685, the site was 
abandoned and robbed in the early eighteenth century, and the land was farmed 
throughout the nineteenth century.
Site Sequence
The Rich Neck houselot can be divided archaeologically into four phases 
o f occupation: the Kemp period (circa 1640, Figure 11), the Ludwell period (circa 
1665, Figure 12), a circa 1670 period (Figure 13), and lastly a 1684 period 
(Figure 14). These phases, specifically in terms of their fencelines, effectively 
show the growing trend towards greater specialization and organization of 
activities over time. The major changes that occurred over these periods are 
summarized in Table 9. The most extensive renovations occurred during the 
Ludwell period, after 1665. Enlargements vastly changed the houselot layout by 
causing the orientation of both the main dwelling and the kitchen to mirror each 
other across the site’s east-west grid axis. A possible quarter (Structure C) was 
also added at this time. Additionally, a large rectangular space was enclosed
Figure 11.
Layout of Rich Neck During the Kemp Period, circa 1640
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Layout of Rich Neck During the Ludwell Period, circa 1665
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between the two main structures and two separate activity area yards were 
established through fencelines grid south and northeast o f the kitchen.
Table 9.
Rich Neck Houselot Site Sequence
Period Significance Date
Period 1
(Kemp
Period)
Construction of Main Dwelling (Structure A), the Kitchen (Structure B), 
space enclosed between structures, and an agricultural shed (Structure 
G)
circa
1640
Period 2 
(Ludwell 
Period)
Enlargement o f Structures A and B to change their structural orientation 
to mirror each other, construction o f a Quarter area (Structure C), space 
between Structures A and B becomes formal and rectangular, a 
rectangular activity area is formed south of Structure B
circa
1665
Period 3 Structure A is further enlarged and its end chimneys are replaced with 
an interior hearth, additional Quarter areas (Structures E and F) and a 
possible storage area (Structure D) are built
circa
1670
Period 4 Rectangular activity area south o f Structure B is eradicated and houselot 
is soon after abandoned
circa
1684
The Archaeology
In 1988, the construction of Yorkshire Drive in the Yorkshire development 
began to threaten the Rich Neck site. A crew of College of William and Mary 
graduate students under the supervision of the Tidewater Cultural Resource 
Center, a group formed by archaeologists from the Colonial Williamsburg 
Foundation and the Anthropology Department of The College o f William and 
Mary, conducted a terrace survey to determine the scope and breadth o f the site, 
which was assigned the site inventory number 44Wb52 (Muraca 1993b: 15). At 
areas o f brick concentrations, shovel tests were excavated along transects at 10-30 
foot intervals in all directions and revealed the presence o f two residential areas, 
one dating from the mid to late seventeenth century and the other dating from the 
early to mid-eighteenth century (Muraca 1993: 15).
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Formal excavation began at Rich Neck on November 23, 1992 when 
Colonial Williamsburg’s Department of Archaeological Research led a four-week 
archaeological assessment o f the Rich Neck area (Muraca 1993: 1). This 
preliminary testing led to the initial discovery of two large seventeenth-century 
brick structures. Recognizing the scale and importance o f the site, Colonial 
Williamsburg continued investigation o f Rich Neck in June 1993, using its 
summer field school (McFaden 1994: 1). The 1993 field season fully exposed the 
foundations of the two former brick structures, the main dwelling (Structure A) 
and the kitchen (Structure B). Additionally, an eighteenth-century slave quarter 
was found 100 feet northwest o f the seventeenth-century houselot (McFaden 
1994: 2). A salvage project uncovered two additional structures that were part of 
Rich Neck’s farmstead, both likely seventeenth-century quarters (Structures C and 
D). The two were identified as post-in-ground buildings that had several 
fencelines surrounding them (McFaden 1994: 21). Yorkshire Drive now rests 
above these structures.
Summer field seasons in 1993 and 1996 concentrated on identifying the 
houselot’s external areas. A possible filled-in pond north o f the main house, a 
shell midden south of the kitchen, and postholes delineating an extensive and 
changing arrangement of yard space over time were identified. Full excavation of 
the main house, the kitchen, and their immediate surroundings continues to the 
present day through Colonial Williamsburg’s summer field schools.
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The Main House
The main house dwelling was similar to other seventeenth-century 
households in its interior layout and especially in regard to how it changed over 
time (see Chapter 3 discussion and Table 6). It contained a fireplace that divided 
the house into two main rooms and created a third entry area often called a “lobby 
entrance” (McFaden 1994: 25). It also had stairs leading to a second story or loft 
above (McFaden and Muraca 1997: 2). During the Ludwell occupation, several 
back rooms and two end chimneys were added, and the central hearth was 
eradicated. This likely also modified the dwelling’s entrance into a direct entry. 
During this later period, imported and expensive delft and flooring tiles decorated 
Rich Neck’s interior walls and fireplaces, while pan tiles decorated the house’s 
roof.
The Kitchen
Built at the same time as the main house (during the Kemp period, 1636- 
1650), this second structure was a companion dairy and kitchen. It contained two 
rooms above two root cellars and an end chimney (McFaden 1994: 27). Major 
renovations during the subsequent Ludwell period (1660-1678) tripled the size of 
the kitchen by adding matching wings to the existing structure (McFaden 1994: 
27). Two midden areas were also uncovered around the kitchen. One was located 
outside the south wall, east o f the southwest comer of the building (McFaden 
1994: 28). The other midden was discovered within the kitchen. Identical roofing 
tile was found in both the main house and kitchen suggest contemporary 
remodeling (McFaden 1994: 28). The interior o f the kitchen, as the main house,
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was partially plastered. O f the seventeenth century Durand of Dauphine wrote: 
“Those who have some means, cover [their structures] inside with a coating of 
mortar in which they use oyster-shells for lime; it is as white as snow...”
(McFaden 1994: 51).
The Significance of Rich Neck’s Brick Architecture
Rich Neck’s full brick foundations provide a significant exception to 
seventeenth-century Virginia’s well-documented tradition of impermanent 
architecture. As Robert Bruce observed later in time, “The use of brick in 
dwelling construction had not become common among planters o f Virginia as late 
as the administration o f Spotswood [1710-1723], the erection of brick residences 
by several prominent landowners in the early part of the eighteenth century having 
been noted by Beverley as a fact of importance, perhaps because exceptional” 
(Bruce 1933a: 143). Manufacture of brick was not essential in a land that had the 
Abundant local resources of woods all around. To obtain brick for construction 
was a costly, time-consuming venture until settlement became permanent and 
brick-making became a common vocation in the eighteenth century. Warren 
Billings (1975: 293) emphasizes that bricks were used to create elaborate 
variations on the basic plan o f the common frame dwelling, made possible by 
their original owner’s rising affluence. Ann Marked (1994: 61) also notes that, 
“Not only did the brick fabric of the house reinforce the differences between the 
elite and the rest of Virginia, but it effectively diminished the social exchange 
relationship between the groups and created a more solid wall between them.”
The use o f brick in both of Rich Neck’s structural foundations emphasizes that
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Rich Neck was indeed a forerunner o f the economic and social hierarchies o f the 
eighteenth century in Virginia.
The Complex
The main Rich Neck complex contained five other impermanent 
structures: three servant’s quarters (Structures C, E, and F), a smaller servant’s 
quarters or storage area (Structure D), and an agricultural shed (Structure G) 
(Figure 15). A conjectured formal “garden,” a possible pond area, several shell 
middens, and a boundary ditch are other major site features (Muraca 1998). 
Fencelines formally divided the houselot into activity areas. A modem road that 
cuts the west end of the site defines the contemporary western border of the site, 
while a bounding ditch to the east serves as the east border. It has been 
conjectured that during occupation the surrounding acreage outside the complex 
was cultivated or used as pasture (McFaden 1994: 22).
In conclusion, these different types o f data define Rich Neck as a 
temporally-confined elite agricultural homestead. The minimal disturbance and 
chronological focus make the site ideal for using environmental data techniques to 
assess houselot activity areas in the this crucial phase o f colonial social and 
economic transformation. The elite status o f this site also more sharply defines the 
outlines o f the process o f frontier change.
Figure 15.
Reconstruction of Rich Neck, circa 1670
(drawing by David A. Brown)
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Chapter 6-Local Virginia Environment
James Deetz (1990: 2) wrote: “It is easy to imagine a place on earth 
without houses but not one without a landscape, cultural or natural. It is the 
cultural modification of the landscape that forms the highest level o f mediation 
between the natural and the cultural, against which all material culture is 
projected.” To understand the environmental backdrop o f the Rich Neck houselot, 
climatic and vegetation data need to be described. Two indirect sources of data are 
available: seventeenth-century texts and modem vegetation patterns. Reviewing 
the few firsthand physical descriptions of Virginia in the seventeenth century and 
available literature on the modern-day vascular flora o f the Williamsburg area and 
its adjacent counties provides some measure of the extent to which vegetation is 
“natural” (defined here for purposes of this thesis as the environment upon first 
European contact) and what vegetation is more culturally disturbed. By deriving a 
natural background, we can identify where significant phytolith assemblage 
differences can be expected to exist for different houselot activities and for larger 
patterns o f land use.
Seventeenth-Century Environmental Accounts
To the settling colonist, seventeenth-century Virginia was a land foreign in 
climate and vegetation. Colonists faced hot summers, cool falls, harsh winters,
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and clement springs. Robert Beverley (1947: 303) originally wrote in 1705 of 
Virginia that:
Their Rains, except in the depth of Winter, are extremely agreeable and 
refreshing. All the Summer long they last but a few Hours at a time, and 
sometimes not above half an Hour, and then immediately succeeds clear 
Sun shine again: but in that short time it rains so powerfully, that it quits 
the debt of a long Drought, and makes every thing green and gay.
In his The History and Present State o f  Virginia, Beverley also noted three types
of habitats across Virginia. The first type laid around the mouths o f rivers. This
land was “generally of a low, moist and fat Mould, such as the heavier sort of
Grain delight in, as Rice, Hemp, Indian Com, etc.” (Beverley 1947: 123). These
low lands were also said to be well stored with “Oaks, Poplars, Pines, Cedars,
Sweet Gums, and Evergreens” (Beverley 1947: 123-124). The second type of land
was higher up along the course of rivers. This ground was level with small hills
and shallow valleys full o f streams and springs (Beverley 1947: 124). Although
some of these soils contained clay, gravel, and marl, they fostered the growth of
oaks, walnut, hickory, ash, beech, and poplar trees, and “Shrub-Oaks” that yielded
chestnuts, chinquapins, and acoms (Beverley 1947: 124). The last land type was
at the head o f rivers. These areas often contained hills, valleys, plains, and
marshes. Beverley (1947: 124) described this variety:
In some Places lie great Plats of low and very rich Ground, well Timber’d; 
in others, large Spots of Meadows and Savanna’s, wherein are Hundreds 
o f Acres without any Tree at all; but yield Reeds and Grass o f incredible 
Height: And in the Swamps and sunken Grounds grown Trees, as vastly 
big, as I believe the World affords.
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Such seasonal climate and varying soil habitats allowed for a wide range of 
vegetation that included deciduous hardwoods, fruits, berries, nuts, vegetables, 
and a staple crop o f com.
The Trees
The abundance o f trees is also emphasized in other accounts o f the 
seventeenth century. Captain John Smith depicted Virginia as “overgrowne with 
trees and weedes being a plaine wildemes as God first made it” (Horn 1994: 128) 
Tree types included pines, hickories, white oaks, cedars, cypresses, poplars, black 
walnuts, and maples, “the Trunks of which are often Thirty, Forty, Fifty, some 
Sixty or Seventy Foot high, without a Branch or Limb” (Horn 1994: 126-127). 
However, the reported majestic stature of Virginia’s trees was commonly 
romanticized. It has been suggested that the primeval forests in Tidewater 
Virginia were so open that a person was easily visible in them at a distance o f a 
mile and a half and that trees stood so far apart that a coach could have been 
driven through the thickest groups without danger of coming in contact with any 
trees trunks or boughs (Bmce 1933a: 86). It was also emphasized that the shade 
provided by Virginia’s trees was “so deep it furnished the amplest protection from 
the rays o f the meridian sun in the hottest day of the summer” (Bmce 1933a: 86). 
Arboreal or forest-type vegetation will prove a vital category within the Rich 
Neck phytolith assemblage and in terms of activity area variation across the 
houselot.
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Modern Day Climate
Virginia’s climate in the present is typically described as mild by today’s 
standards (Barans 1969; Barrows 1983; Crouch 1990; Loetterle 1970; van 
Montfrans 1980; Plunkett 1990; Salle 1972; Vascott 1985). The average monthly 
temperature in 1997 recorded at the Williamsburg weather station (located in 
York County) ranged from a low of 40.2 degrees Fahrenheit in January to a high 
o f 78.2 degrees Fahrenheit in July (U.S. Dept, o f Commerce 1994-1997). 
Virginia’s climate can be summarized as having periodic summer droughts and 
wet summers (Muraca 1993a: 32). These attributes are visible in the monthly 
annual precipitation figures also recorded at weather stations (U.S. Dept, of 
Commerce 1994-1997).
Modern-Day Vegetation Analogs
Current-day plants can be used to generate a more specific list o f plant 
taxa. These generalizations are based not on equating individual modem species 
with those in the past, but by similarities in plant assemblages that are related to 
habitat characteristics. Vascular flora studies, conducted by graduate students 
within university and college biology departments, have been excellent resources 
of modem plant taxa at county and city levels. The curator, Dr. Donna Ware, and 
staff at the Herbarium of the College o f William and Mary have also been a 
critical resource for supplying not only information but modem plant specimens 
for analysis.
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Geology and Flora of the College Woods
The Rich Neck site is located near College Woods. Two major William 
and Mary biology theses— Barans (1969) and Crouch (1990)— document the 
vascular flora of the College Woods. Before proceeding to the taxonomic lists 
generated in these two works, a little background about the College Woods area in 
regard to its history and habitats is necessary.
The College Woods is part of the Virginia Inner Coastal Plain, a low 
unglaciated, terraced plain (Barans 1969: 10). Coastal Plain deposits are the 
youngest geological formation in Virginia and are primarily marine sediments of 
sand, silt, and clay that were deposited during the Cretaceous, Tertiary Periods, 
and Quaternary periods (Barans 1969: 10). While the oldest exposed “units” in 
Williamsburg that contain extensive fossil fauna are the Yorktown and St. M ary’s 
formations, deposited during the late Tertiary, the most recent deposit, the marine 
Elberon formation, is thought to be of Pleistocene origin (Barans 1969: 10). Such 
Coastal Plain formations can range in elevation from sea level in the east to 250 
feet above sea level at the fall line (Barans 1969:10). In the College Woods, 
elevation “at the lake shore is 10-20 feet above sea level; in the west and north­
west portion it reaches 100 feet above sea level” thereby “giving an area relief o f 
80-90 feet” (Barans 1969: 10).
In part due to its range of elevations and geological deposits, the College 
Woods has a range of habitats. Barans (1969: 16) divided the Woods into five 
major habitats: Mataoka Lake, Wooded Uplands, Wooded Ravines, Bottomlands, 
and Cleared Areas. The Mataoka Lake and Bottomlands regions are not directly
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applicable to this thesis as Rich Neck is in an upland habitat and Mataoka Lake is 
a recent man-made habitat. Because Rich Neck is situated on a flat woodland 
terrace that has bordering ravines, the areas of most relevance are Wooded 
Uplands, Wooded Ravines, and Cleared Areas. Taxa common to these various 
habitats are listed in Tables 10, 11, and 12, respectively. Table 10 shows that the 
Wooded Uplands habitat has many herbaceous species, as well as a canopy 
dominated by pines. Table 11 shows that the Cleared Uplands category also 
includes roadside and mowed field vegetation. Typical o f what is expected from a 
cleared area, herbaceous and shrub species predominate. Noteworthy also is the 
abundance of the Compositae (or sunflower family) taxa. Composites make a 
distinctive platelet form that is a significant component of the Rich Neck phytolith 
assemblage. Finally, Table 12 reveals that the Wooded Ravine regions have more 
ferns (the Ophioglossaceae and Polypodiaceae families) and herbs than any other 
habitat (Barans 1974: 5). Note that Tables 10-12 do not include species o f the 
Gramineae (or grass) family.
College Woods Grasses
As noted in the methodology chapter of this thesis, phytoliths from 
Monocotyledons, and specifically grasses, provide the most diagnostic 
information. A detailed list o f grass family species, abundance, and habitat can be 
produced for the College Woods area using Barans (1969, 1974) and Crouch 
(1990). This list is presented in Table 13. Table 14 is a summary of the grass 
species by subfamily and habitat.
Table 10.
College Woods Wooded Uplands Common Species
(adapted from Barans 1969)
Family’ Genus Species Additional Habitat/ Description
DICOT A ceraceae A cer rubrutn U nderstory; B ottom lands, canopy
DICOT A nacard iaceae Rhus copallina Shrub layer; C leared  U plands
DICOT A nacard iaceae Rhus glabra Shrub layer; C leared  U plands
DICOT A nacard iaceae Rhus radicans Shrub layer
DICOT A nacard iaceae Rhus toxicodendron Shrub layer
DICOT A quifo liaceae Ilex opaca U nderstory
DICOT B erberidaceae Podophyllum peltatum H erbaceous, trails
DICOT B oraginaceae C ynoglossum virg in ianum H erbaceous, trails
DICOT C aprifo liaceae Lonicera japo n ica A bundan t
DICOT C aprifo liaceae V iburnum acerfo lium Shrub layer
DICOT C elastraceae Euonym us am ericanus Shrub layer
DICOT C om positae A ntennaria parlinii H erbaceous, trails
DICOT C om positae A ntennaria solitaria H erbaceous, trails
DICOT C om positae A ster cord ilo lius W ooded R avines, abundan t, w eedy sp., roadsides
DICOT C om positae A ster in ftnnus W ooded  R avines, abundan t, w eedy sp., roadsides
DICOT C om positae A ster gracilis In pine; C leared  U plands, abundan t w eedy sp., roadsides
DICOT C om positae A ster p renanthoides W ood R avittes; C lear U plds, abundant, w eedy sp., roadsides
DICOT C om positae Erigeron pulchellus H erbaceous, trails
DICOT C om positae H ieracium venosum H erbaceous, trails
DICOT C om aceae C om  us florida U nderstory
DICOT Ericaceae G aylussacia baccata C leared  U plands, dense cove r
DICOT Ericaceae G aylussacia frondosa C leared  U plands, dense cover
DICOT E ricaceae V accin ium atrococcum C leared  U plands, shrub layer, dense cover
DICOT E ricaceae V accin ium corym bosunt C leared  U plands, shrub layer, dense cover
DICOT E ricaceae V accin ium stam ineum C leared  U plands, shrub layer, dense  cover
DICOT E ricaceae V accin ium vacillans C leared  U plands, shrub layer, dense cover
DICOT E uphorbiaceae Euphorbia coroll ata
DICOT F agaceae Fagus grandifo lia C anopy
DICOT F agaceae Q uercus alba C leared  U plands and B ottom lands, canopy
DICOT F agaceae Q uercus falcata Canopy; C leared  U plands
DICOT F agaceae Q uercus rubra Tree sp.; C leared  U plands
DICOT H am am elidaceae L iquidam ber stryaciflua Tree sp.
DICOT Jug landaceae C arya cord ifonn is Tree sp.; C leared  U plands
DICOT Jug landaceae C ary a glabra Tree sp.; C leared  U plands
DICOT Jug landaceae C arya tom entosa Tree sp.. C leared  U plands
DICOT L egum inosae C ercis canadensis U nderstory
DICOT L egum inosae T ephrosia v irginiana Herbs in pine
DICOT M agnoliaceae Liriodendron tulipifera C anopy; B o ttom lands, canopy
DICOT O robancltaceae Epifagus virginiana
DICOT P yro laceae C him aphila m aculata H erbaceous, trails
DICOT P yrolaceae C him aphila um bel lata H erbaceous, trails
DICOT P yrolaceae M onotropa odorata
DICOT R anuncu laceae A nem one v irginiana H erbaceous, trails
DICOT R osaceae A m elanch ie r canadensis U nderstory
DICOT R osaceae G eum canadense H erbaceous, trails
DICOT R oscaeae G eum virg in ianum H erbaceous, trails
DICOT R ubiaceae G alium uniflorum H erbaceous, trails
DICOT R ubiaccae H oustonia caerulea H erbaceous, trails
DICOT R ubiaceae M itchella repens H erbaceous, trails
M ONOCOT Juncaceae Luzula acum inata H erbaceous, trails
M ONOCOT Juncaceae Luzula bulbosa H erbaceous, trails
MONOCOT O rch idaceae C orallorh iza odontorliiza H erbaceous, trails
MONOCOT O rch idaceae G oodyera pubescens
MONOCOT O rch idaceae Liparis lilifolia H erbaceous, trails
MONOCOT O rch idaceae T ipularia disco lo r
GYMNOSPERM Pinaceae Pinus echinata C anopy; C leared  U plands
GYMNOSPERM Pinaceae Pinus taeda C anopy; C leared  U plands
GYMNOSPERM Pinaceae Pinus virg in iana C anopy; C leared  U plands
Table 11.
College Woods Cleared Uplands Common Species
(adapted from Barans 1969)
Familv Genus Snecies
DICOT A nacardiaceae Rhus copallina
DICOT A nacardiaceae Rhus glabra
DICOT A pocynaceae V inca m inor
DICOT A raliaceae A ralia spinosa
DICOT C alycan thaceae C alycan thus fertilis
DICOT C aryophyllaceae S tellaria m edia
DICOT C istaceae Lechea racem ulosa
DICOT C om positae A m brosia artem isiifo lia
DICOT C om positae A ster gracilis
DICOT C om positae A ster grandiflorus
DICOT C om positae A ster lateriflorus
DICOT C om positae A ster patens
DICOT C om positae A ster pilosus
DICOT C om positae A ster undulatus
DICOT C om positae C hrysan them um leucanthem um
DICOT C om positae Erechtites h ieracifo lia
DICOT C om positae G naphalium obtusifo lium
DICOT C om positae G naphalium purpureum
DICOT C om positae Lactuca canadensis
DICOT C om positae Lactuca floridana
DICOT C om positae Prenanthes serpentaria
DICOT C om positae Solidago altissim a
DICOT C om positae Solidago bico lor
DICOT C om positae Solidago caesia
DICOT C om positae Solidago erecta
DICOT C om positae Solidago jun cea
DICOT C om positae S olidago nem oralis
DICOT C om positae Solidago odora
DICOT C om positae Solidago rugosa
DICOT C om positae S onchus asper
DICOT Cruci ferae A rabidopsis thaliana
DICOT Cruci ferae B arbarea verna
DICOT Cruci ferae B arbarea vulgaris
DICOT C ruciferae B rassica nigra
DICOT Cruci ferae B rassica rapa
DICOT C ruciferae C oronopus didym us
DICOT E ricaceae O xydendron arboreum
DICOT E ricaceae R hododendron nudiflorum
DICOT Ericaceae R hododendron obtusum
DICOT Ericaceae G aylussacia baccata
DICOT Ericaceae G aylussacia frondosa
DICOT Ericaceae V accin ium atrococcum
DICOT Ericaceae V accin ium corym bosum
DICOT Ericaceae V accin ium stam ineum
DICOT Ericaceae V accin ium vacillans
DICOT Fagaceae C astanea purnila
DICOT Fagaceae Q uercus coccinea
DICOT Fagaceae Q uercus m arilandica
DICOT Fagaceae Q uercus m ichauxii
Additional Hahitat/Descrintion
Shrub layer; W ooded U plands 
Shrub layer; W ooded U plands 
A fter cu ltivation 
Shrub sp.
A fter cultivation
A bundant
In pine; W ooded U plands, abund ., w eedy sp., roads
A bundant, w eedy sp., roadsides
A bundant, w eedy sp., roadsides
A bundant; C leared  U plands, w eedy sp., roadsides
A bundant, w eedy sp., roadsides
A bundant, w eedy sp., roadsides
M ow ed fields
A bundant
A bundant
A bundant
A bundant
A bundant
W eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
A bundant, w eedy sp., roadsides 
W eedy sp., roadsides 
W eedy sp., roadsides 
W eedy sp., roadsides 
W eedy sp., roadsides 
W eedy sp., roadsides 
W eedy sp.
A fter cu ltivation  
A fter cu ltivation  
W ooded U plands, dense cover 
W ooded U plands, dense cover 
W ooded U plands, shrub layer, dense cover 
W ooded U plands, shrub layer, dense cover 
W ooded U plands, shrub layer, dense cover 
W ooded U plands, shrub layer, dense cover 
Shrub sp.
Table 11.
College Woods Cleared Uplands Common Species (cont.)
(adapted from Barans 1969)
DICOT F aaaceae O uercus stellata
DICOT Fagaceae Q uercus velu tina
DICOT Fagaceae Q uercus m uhlenbergii
DICOT Fagaceae Q uercus alba W ooded U plands and B ottom lands, canopy
DICOT Fagaceae Q uercus falcata C anopy; W ooded U plands
DICOT Fagaceae Q uercus rubra Tree sp.; W ooded U plands
DICOT G eraniaceae G eranium carol inianum
DICOT G uttiferae H ypericum gentiano ides
DICOT G uttiferae H ypericum m utilum
DICOT G uttiferae H ypericum perforatum
DICOT G uttiferae H ypericum punctatum
DICOT Juglandaceae Carya cordiform is Tree sp.; W ooded U plands
DICOT Jug landaceae C arya glabra Tree sp.; W ooded U plands
DICOT Juglandaceae C arya tom entosa Tree sp., W ooded U plands
DICOT Lauraceae Sassafras albidum
DICOT L egum inosae Lespedeza b icolor Shrub sp.
DICOT Legum inosae Lespedeza cuneata Shrub sp.
DICOT Legum inosae Lespedeza procum bens Shrub sp.
DICOT Legum inosae L espedeza repens Shrub sp.
DICOT Legum inosae L espedeza stipu lacea Shrub sp.
DICOT L egum inosae L espedeza stuevei Shrub sp.
DICOT Legum inosae L espedeza v irg in ica Shrub sp.
DICOT Legum inosae Robin ia pseudo-acacia M ow ed fields
DICOT Legum inosae T rifolium arvense
DICOT Legum inosae T rifo lium dubium
DICOT Legum inosae T rifo lium hybridum
DICOT L egum inosae Trifo lium pratense
DICOT Legum inosae T rifolium procum bens
DICOT Legum inosae Trifo lium repens
DICOT M oraceae M orus alba M ow ed fields
DICOT Plantaginaceae Plantago aristata
DICOT P lantaginaceae Plantago lanceolata
DICOT Plantaginaceae Plantago rugelii
DICOT Plantaginaceae Plantago virg in ica
DICOT P olygonaceae Rum ex acetosella W eedy sp., roadsides
DICOT Rosaceae C litoria m ariana
DICOT Rosaceae D uchesnea indica
DICOT R osaceae P otentilla canadensis
DICOT Rosaceae Rub us im periorum Dense cover
DICOT Rosaceae Rubus leviculus Dense cover
DICOT Rosaceae Rubus occidentalis Dense cover
DICOT Rosaceae Rubus philadelph icus Dense cover
DICOT Rosaceae Rubus phoenicolasius Dense cover
DICOT Scrophulariaceae Paulow nia tom entosa
DICOT Scrophulariaceae V eronica arvensis
DICOT Scrophulariaceae V eronica peregrina W eedy sp.
DICOT Sim aroubaceae A ilanthus altissim a M ow ed fields
DICOT Solanaceae Datura stram onium W eedy sp.
DICOT U rticaceae Urtica dio ica M ow ed fields
MONOCOT C yperaceae B ulbosty lis capi 1 laris A bundan t
MONOCOT H ydrophyllaceae Phacelia dubia W eedy sp.
MONOCOT Liliaceae O m ithogalum um bellatum M ow ed field
GYMNOSPERM Pinaceae Pinus echinata C anopy; W ooded U plands
GYMNOSPERM Pinaceae Pinus taeda C anopy; W ooded U plands
GYMNOSPERM Pinaceae Pinus virg in iana C anopy; W ooded U plands
Table 12.
College Woods Wooded Ravines Common Species
(adapted from Barans 1969)
Family Genus Species Additional Habitat/Description
DICOT A risto lochiaceae A sarum canadense
DICOT A risto loch iaceae A sarum virgin icum V enial herb
DICOT C am panulaceae Lobelia siphilitica
DICOT C om positae A ster cordifo lius C leared U plands, abund ., w eedy  sp.
DICOT C om positae A ster infirm us C leared  U plands, abund ., w eedy  sp.
DICOT C om positae A ster p renan tho ides C leared U plands, abund ., w eedy  sp.
DICOT C om positae Prenanthes altissim a
DICOT E ricaceae K alm ia latifo lia Shallow
DICOT Legum inosae D esm odium nudiflorum
DICOT M agnoliaceae M agnolia v irg in iana Shallow
DICOT O leaceae C hionan thus v irg in icus Shallow
DICOT P apaveraceae Sanguinaria canadensis V ernal herb
DICOT R anunculaceae H epatica am ericana V ernal herb
DICOT R anunculaceae R anunculus h ispidus
DICOT R anunculaceae R anunculus recurvatus
DICOT U m belliferae C rypto taenia canadensis V ernal herb
DICOT U m belliferae O sm orhiza longisty lis V ernal herb
DICOT V iolaceae V iola k ita ibeliana V ernal herb
DICOT V iolaceae V iola pallens Shallow
DICOT V iolaceae V iola pap ilionacea V ernal herb
DICOT V iolaceae V iola pedata V ernal herb
DICOT V iolaceae V iola sagittata V ernal herb
DICOT V iolaceae V iola triloba Vernal herb
MONOCOT A raceae A risaem a triphyllum V ernal herb
MONOCOT L iliaceae M edeola virg in iana Shallow
MONOCOT Liliaceae P olygonatum biflorum V ernal herb
MONOCOT Liliaceae S m ilacina racem osa V ernal herb
M ONOCOT O rchidaceae C ypriped ium calceolus
FERN O phioglossaceae B otrychium dissectum
FERN O sm undaceae O sm unda C innam om ea Shallow
FERN Polypodiaceae A dian tum Pedatum
FERN Polypodiaceae P olystichum A crostichoides
FERN Polypodiaceae W oodw ardia A reolata
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Table 13 establishes that there a systematic correlation of particular grass 
subfamilies with specific habitats, like the Twiss et al. (1969, 1992) system 
established for the Great Plains. Chloridoid grasses, aside from Uniola species, 
appear to be most commonly present in dry open areas. Panicoids are more 
indicative o f partially wooded areas and predominate across all habitats (also see 
summary data in Table 14). Within the Panicoid subfamily, Panicum  species also 
appear with regularity in Cleared Upland habitats.
Lastly, Pooids seemed to thrive in open areas often adjacent to some form 
of water. Although more localized in habitat, the grass subfamily Panicoideae had 
the highest number of species in the College Woods (see summary data in Table 
14). In regard to abundance, Tables 13 and 15 suggest that Panicoid, Pooid, and 
Chloridoid subfamilies should all appear in the phytolith record at Rich Neck. 
However, because o f the differential production of phytoliths by different grass 
subfamilies, it is important to keep in mind that relative abundance can distort 
direct interpretation even within grasses.
Tidewater Virginia Grasses
To further refine correlations between grass subfamilies and specific 
habitats in Virginia, the College Woods grasses can be compared to the grass data 
from other studies conducted across various counties o f the James and York River 
peninsula (Barans 1969; Barrows 1983; Crouch 1990; Loetterle 1970; van 
Montfrans 1980; Plunkett 1990; Salle 1972; Vascott 1985). This region, better 
known as the Tidewater, consists chiefly of broad and generally level plains that 
range in elevation from fall line level at the seashore to more than four hundred
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feet above sea level in the north and two hundred feet in the south (McJimsey 
1940: 6). Most of these areas lay around the upper tributaries o f large rivers and 
have dissected peninsulas, or necks of land, with V-shaped valleys and streams 
sometimes bordered by high banks and cliffs (McJimsey 1940: 6). Yearly climate 
and vegetation habitat (i.e., the breakdown between wooded uplands, 
bottomlands, etc.) are similar to the patterns around Rich Neck.
Table 15 is a summary of grass data by subfamily and tribe across these 
various counties (see Appendix 1 for specific details in terms of county, species, 
habitat, and abundance). Table 15 clearly demonstrates that Panicoids and Pooids 
dominate these assemblages, with Chloridoids also contributing a substantial 
number o f species. Appendix 1 also reveals a clear split in habitat for the 
Chloridoid subfamily by tribe in the Tidewater. Eragrostids frequent roadsides, 
open fields, or dry sand dunes, but Cynodonteae, specifically Spartina species, 
thrive in salty marshy areas.
These other Virginia studies augment the College Woods patterns in two 
respects. First, Tidewater Panicoids, unlike the Pooids at College Woods, 
dominated in both total species number and habitat diversity. This highlights the 
unique and special nature of Pooid growth at the College Woods. Although 
Pooids had the highest number o f species o f all grass subfamilies there, they only 
surpassed the growth of Panicoids within the singular category of open area 
habitats. Second, correlation between subfamily and habitat can be refined a bit 
further, if  Panicoids can be expanded to include open, wooded, yet moist areas 
while Pooids can now be seen to more accurately reflect dry areas although they
95
may be cooled near water and shade. Because o f the discrepancies visible with the 
modem day data, the College Woods vegetation, with its unusual complement of 
grasses, is a product o f its upland location and possibly historic agricultural land 
use. It can be posited that aboriginal land use created a more open landscape that 
may be responsible for the Panicoid patterning seen in non-cultivated areas.
Native Americans “consistently burned forests to eliminate underbmsh and to 
clear larger tracts of land, some of which were used for cultivation” (Barans 1969: 
6). Other discrepancies may be due to particular species and tribe taxa adapting to 
changing terrain and climate. All in all, the Tidewater grass data fits well with the 
grass subfamily/habitat tendencies documented by Twiss et al. 1969.
In summary, land use reflects cultural processes, behavior, action, and 
therefore adaptation. The environment, and specifically palaeobotanical remains 
in soil, have the potential to convey evidence about the natural, as well as the 
cultural, processes of adaptation, migration, and extinction (Butzer 1982: 182). 
This chapter provides the framework for interpreting the environmental data 
analyzed here. Only through identifying types and degrees o f disturbance against 
what may be “natural” can that one judge the effects and manifestations of what 
may be “cultural.” However, along the same lines, it must be noted that 
introduced vegetation over the years restructured the modem vegetation. 
Therefore, while helpful in determining large-scale assemblage patterns, modem 
day analogs are also problematic. Specifically, regional study of the Tidewater 
environment has broadly shown that com, the pine and sunflower families, and
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many other Dicots may leave a signature in Rich Neck’s environmental 
assemblage. Regional study has also more importantly affirmed that patterning 
between grass subfamilies and various habitats should be visible in the phytolith 
record at Rich Neck. This will be vital to ascertaining activity area variability and, 
consequently, houselot adaptation at Rich Neck.
Chapter 7-Distributions and Interpretation
This chapter presents the activity area patterns present within Rich Neck’s 
phytolith and soil chemistry datasets. The phytolith and soil chemical frequency 
and distribution define patterns that are interpreted in the context o f activities 
common to the seventeenth century. In closing, the types o f activities taking place 
at Rich Neck and their degree of specialization will be presented to help reveal 
colonial day-to-day economic practices.
The Phytolith Assemblage
Similar to the phytolith assemblages at the St. George Tucker, Poplar 
Forest, and Thomas Pate sites (Kealhofer 1996, 1997a, 1998), grass or Gramineae 
(also known as Poaceae) family phytolith forms dominated the Rich Neck 
phytolith assemblage. Tables 16 and 17 list the Rich Neck phytolith forms and 
Appendices 2 and 3 provide a photographic key. Appendix 4 details specific 
phytolith counts and the soil chemistry results. Figure 16 codes Rich Neck’s 
thirty-seven phytolith samples by phytolith family/group frequency. More 
samples were dominated by Pooid grass types than any other phytolith group. 
Pancioid and Chloridoid grasses were the next most common. The distribution 
and frequency o f these groups within each sample is visible in Figures 17 through 
20. Amidst this obvious grass preponderance, five samples significantly
Table 16.
Rich Neck Phytolith Assemblage Families, Subfamilies, and Forms
Order Family Subfamily Phytolith Form
MONOCOT Gramineae (Grasses) Bambusoideae Saddle
MONOCOT Gramineae (Grasses) Chloridoideae Squat Saddle-1/2 
Bilobate
MONOCOT Gramineae (Grasses) Panicoideae Bilobate 
3-2 Lobate 
T rilobate/T rilob e 
Irregular Lobate 
Cross
Zea mays sp. Cross 
Clover
Two-Cell Hairs
MONOCOT Gramineae (Grasses) Pooideae Pooid/Pooid Elongate 
Pooid Rondel
MONOCOT Gramineae (Grasses) Other Gramineae Circular-circular (C-c) 
Tall Circular-circular 
(TC-c)
Tall Circular-Circular 
(TC-C)
Ovoid-Ovoid (O-O) 
Ovoid-circular (O-c) 
Tall Ovoid-circular 
(TO-c)
Tall Bilobate-Circular 
(TBil-C)
“C”-Shaped-Circular
(C-shape-Circ)
MONOCOT Compositae
(Herbaceous)
Black Lattice Work 
Form
MONOCOT Cyperaceae
(Herbaceous)
Sedge-achene
DICOT Arboreal Families 
(Fagaceae and 
Magnoliaceae) 
(Fagaceae and 
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differed by being dominated by Arboreal or Dicot phytoliths (Figure 20). 
Bambusoid, other grass, and Herbaceous phytolith forms also were found at a low 
frequency in the majority of the samples.
Unidentified Forms
Twelve unidentified phytolith shapes were also a component o f Rich 
Neck’s phytolith assemblage. These unidentified forms are phytoliths that appear 
to be distinctive o f arboreal or Dicot plants. However, these shapes have not yet 
been ascribed to a unique plant taxon. Rich Neck’s twelve unidentified (UNID) 
forms were counted, described (Table 15), and photographed (Appendix 3) in the 
hope that at a future time they will be identified taxonomically. Only one sample 
had a very large percentage o f UNID phytoliths, a west off-site sample (WOFF2). 
It is possible given the concentration that this sample came from an area of 
concentrated wood (e.g., tree root, post, etc.).
Activities and Houselot Areas in the Seventeenth Century
Because plants and especially grasses are sensitive to any habitat 
disturbance (cultural or natural), phytolith analysis can detect variation in plant 
presence across landscapes. Soil samples contain evidence of not only wild plants 
and weed growth, but also of intentionally planted or trash-associated species. A 
wide range o f human activities often contribute to soils, including gardening, 
irrigation manuring, trash disposal, and composting (Kealhofer 1998: 2). In the 
seventeenth century, colonists’ agricultural activities were limited by
Figure 17.
Rich Neck Pooid Distribution
Figure 18.
Rich Neck Chloridoid Distribution
Figure 19.
Rich Neck Panicoid Distribution
Figure 20.
Rich Neck Arboreal/Dicot Distribution
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Table 17.
Rich Neck’s Phytolith Assemblage-Unidentified Forms
Unidentified Form Number of Samples Form was Found
UNID 1-Crenate Form with Convex Edges 31
UNID 2-Frosted Globule 3
UNID 3-Globule with Projections 11
UNID 4-Irregular Elongate 1
UNID 5-Spiky-Palm? 8
UNID 6-Smooth-Fruit? 2
UNID 7-Trapezoid 1
UNID 8-Squat Flat Globule 1
UNID 9-Quadrilateral 1
UNID 10-Spiky Crenate with Convex Edges 2
UNID 11-Spiky Conical 1
their focus on tobacco production. Because the plantation economy hinged on the 
successful export of tobacco, both economic diversification and the local 
formation o f market centers through which goods and services could be bought 
and sold were constrained (Gibb and King 1991: 112). Without rapid market 
development, the Chesapeake houselot had to evolve as a self-sufficient economic 
unit. Colonists had to become jacks-of-all trades (Anderson 1971: 5) and perform 
a wide range o f activities involving subsistence, maintenance, and production. It 
is in this range o f activities that we can interpret the environmental patterning at 
Rich Neck.
Phytolith Patterns and Activity Areas at Rich Neck
Five distinct activity area patterns are evident (see Figure 16). These 
patterns were identified by the dominant subfamilies/groups in each sample (i.e., 
families/groups with the highest percentage(s) of diagnostic phytoliths per 200 
count). First, a small Panicoid/Pooid area (in light blue) appeared in the upper 
area of the “garden” adjacent to the main dwelling. A second Pooid pattern (in 
dark blue) is clear in the lower half of the “garden” area preceding the kitchen.
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Rovner (1990) has posited that in Virginia introduced European Pooid grasses 
dominate intensively managed contexts like gardens and houselots. The third 
pattern, a Panicoid/Chloridoid presence (in pink), is visible along the 
southernmost section of the two sections o f back yard space behind the kitchen. 
This pattern abruptly stops before the site’s bounding ditch to the east. It is also at 
this point outside the bounding ditch that the fourth pattern emerges. This is a 
Chloridoid/Pooid pattern (in orange) that possibly denotes a pasture area. Lastly, 
the final pattern is the distinctive Arboreal/Dicot one (in green) mentioned earlier 
that predominantly lays west off-site o f the main enclosure dwelling. This last 
pattern is also confirmed by a high presence o f starch grains in the area.
Pattern 1
First, a Panicoid/Pooid pattern appears in the upper “garden” area on the 
south side of the main dwelling. Panicoid grasses flourish in warm, wet, and open 
areas, while Pooids are found in cool, dry, and partially shaded areas. The 
Panicoid half o f this pattern gives credence to the hypothesis that this area, or 
more specifically the upper northern half of this area, was a “garden” or a highly 
disturbed area. Panicoid grasses have been seen to be associated with plant feature 
stains found at Poplar Forest (Kealhofer 1997a). O f the four Panicoid/Pooid 
samples in this discrete area, three were feature samples that were considered 
“garden” type features (i.e., probable planting holes). Since Panicoid grasses also 
are associated with warm wet areas this could reflect that great care was taken 
with this “garden” plot to keep it watered and in sunlight. The Pooid presence in 
this pattern can be attributed in part to the “natural” vegetation o f the College
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Woods area (within which Rich Neck is located) that seems to be high in Pooid 
grasses across all habitats (see previous chapter). The Pooid grasses may represent 
natural background noise prior to site occupation. Since Pooids also are strongly 
affiliated, especially in the College Woods, with locales of high human cultural 
disturbance (i.e., roadsides, clearings, etc.), this pattern may also be displaying the 
daily wear of in and out activity around the main dwelling’s entrance or mixture 
o f soils there. Lastly, the Pooid presence here may also be indicating that the area 
on this part of the houselot was partially shaded.
Two other samples fall into the Panicoid/Pooid pattern: in the middle of 
the site’s transect (T4) and to the west of the main dwelling (WSTRA). Sample 
T4 can be better understood through its proximity to the site’s bounding ditch. T4 
is an aberration from the two consistent patterns on either side o f T4, along the 
transect. T4’s Panicoid/Pooid phytolith distribution is feasibly a product o f its 
stratigraphic inversion above the bounding ditch’s fill. The Panicoid phytolith 
component in this sample may reflect rain run-off that would have accumulated 
within the ditch, keeping it moist, as the ditch was filled in over time, whereas its 
Pooid phytoliths are more likely representative of “human disturbance” weed 
growth, not natural cover.
The Panicoid/Pooid presence of the WSTRA sample potentially helps 
illuminate a very different use of space around the west side of the main dwelling. 
Archaeological excavation has proposed that a room of the main dwelling 
adjacent to WSTRA was an office space or dairy (McFaden and Muraca 1997:7). 
The characteristics of a combined Panicoid/Pooid presence suggest that the area
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was cool, partially shaded, and damp— ideal surrounding conditions for a dairy 
that needs to be kept as cold as possible. The production of milk and perhaps 
butter and cream would also require nearby outside space to carry out its settling, 
skimming, and cooling steps. A damp area could result from the washing that 
would be required to keep dairying equipment as clean as possible. “The 
dairymaid had to scald all the equipment in use-milk pails, milk tubs, milk trays, 
cream pots, chum [because] Any residue of old milk would help to sour what was 
fresh” (Carr et al. 1991: 73).
Pattern 2
A second Pooid pattern is clear in the lower half o f the “garden” area, 
directly around the northern half of the kitchen. The Pooids here suggest that this 
area was the most shaded on the houselot and that the area was also dry. As noted, 
Pooids tend to be indicative of cultural landscapes. This Pooid area, with its 
shady, dry location, would be an ideal place for carrying out outdoor tasks. Com 
processing (i.e., shucking and grinding) could have been such a task. The presence 
o f actual com/maize (.Zea mays sp.) in this area supports this notion and will be 
discussed in its own later subsection.
There are two other samples high in Pooid predominance. One, SWOFF1, 
was a sample off the direct houselot area o f the main dwelling and kitchen to the 
southwest. The other is a sample north o f the main dwelling, NSTRA. Both these 
samples are likely impressions of the cultural activities left by the unique features 
adjacent to them and show a high correlation with heavy calcium distributions.
The SWOFF1 sample strati graphically lays above a slot trench fence and NSTRA
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exists in the midst of the site’s largest continual area of trash deposit. Consistent 
with weed assemblages, this pattern suggests that both o f these samples are in 
disturbed areas.
Pattern 3
The third pattern is seen along the southernmost section o f yard space 
behind the kitchen and along the beginning o f the transect. This 
Panicoid/Chloridoid presence follows along this section o f back yard space, but 
abruptly stops at the site’s bounding ditch. This area is the most ambiguous in 
terms of usage. The area was wet and warm, yet also dry in areas, suggesting 
different possible uses at different times. It may be that this space served as a 
temporary animal penning enclosure. Since cattle were allowed to range freely or 
were penned loosely in pasture areas, “Planters must have tried to keep track of 
their cows so that when they calved, the cows could be brought to a cowpen near 
the house for milking” (Carr et al. 1991: 46). The Chloridoids suggest a hot, open, 
dry, short-grass pasture. Livestock may have been eating the weedy Chloridoid 
cover. Additionally, Panicoid phytoliths were also present in these areas. This 
suggests that 1) either Panicoids were the primary grass vegetation and the 
Chloridoids were a new intrusion based on an external shift o f activity, or that 2) 
this section was primary Chloridoid grasses but was not consistently maintained 
so that Panicoid grasses also had the opportunity to grow. This pattern may also 
indicate a seasonal pattern o f period disturbance which would correlate well with 
livestock butchering practices.
I l l
Pattern 4
Outside the bounding ditch a fourth pattern emerges. This is a 
Chloridoid/Pooid pattern that possibly indicates a pasture since Chloridoid grasses 
appear in largest frequency in hot open areas. Pastures are fields o f grass used for 
livestock grazing. Short grasses like Pooids and Chloridoids provide bulk which 
would aid in the fattening o f herds. The location o f this pasture also would have 
been a far enough away from the house to prevent livestock from interfering with 
daily life but would have kept them close enough for monitoring. The bounding 
ditch also would have acted as an effective barrier to fence the livestock out o f the 
main house area. During the early seventeenth century farm stock was often run 
loose in adjacent woods to graze (Gray 1941: 148). An open ditch would help 
prevent grazing stock in search of food from wandering onto the houselot and 
eating food stores.
Samples in the first yard space directly behind the kitchen’s south side and 
the south off-site sample (SOFF) also contain the Chloridoid/Pooid pattern. The 
Chloridoid phytoliths are probably a product of the extensive foot activity and 
food-processing related tasks. This area, along with the pasture, would have been 
the hottest and most open areas on the houselot. It is possible that food 
preparation or tobacco curing took place here, where dry conditions are essential 
for production, storage, and non-spoilage o f crops. The SOFF sample, being at a 
substantial distance away from the houselot, could possibly indicate another 
pasture or work field from this period or from a later one.
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Pattern 5
The final pattern dominated by arboreal and Dicot taxa lays west off-site 
from the main dwelling, near the transect’s end at T9, in the “garden” space at 
NGARD4, and at a south-west off-site area at SWOFF2. The strong patterning to 
the west o f the main dwelling may indicate an orchard or garden. From Richard 
Kemp’s will, it is known that an orchard did exist somewhere on the Rich Neck 
lot. The diversity of phytolith forms here additionally suggests several different 
species (Figure 21). As Robert Beverly (1947: 314) notes o f the time, “Yet they 
[the Virginia planters] have very few, that take any care at all for an Orchard.” It 
was conjectured that the orchard might lay off in the direction o f the transect, but 
the phytolith data clearly has already displayed this area as more likely to be 
pasture.
Three other high arboreal/Dicot phytolith sample counts stand out in this 
grass-dominated assemblage. Sample T9 along the transect and SWOFF2 may 
demarcate root systems of former neighboring trees, while NGARD4, taken from 
a circular feature context, may affirm the feature itself as a tree hole. Both 
NGARD4 and T9 had similar phytolith forms and patterning (Figure 21), 
suggesting they may be derived from similar tree types.
Supporting Phytolith Type and Macrofossil Evidence 
Pooid Rondels
At the Tucker Garden, an eighteenth-century houselot, in Williamsburg, 
the regular presence of Pooid inflorescence phytoliths (the rondel form) supports 
that the grasses there were not frequently cut and therefore often went to seed
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(Kealhofer 1996: 4). The occurrence of the Pooid rondel form was common 
throughout the assemblage (Figure 22). However, the lack o f rondels in the upper 
“garden” area supports the interpretation that a well-tended garden or well- 
trodden area existed around the main dwelling’s entrance.
Maize
Figure 23 shows that maize phytoliths similar to those present in husks 
and cobs were found uniquely within the houselot area. Maize was a major 
colonial crop, second in importance only to tobacco in daily seventeenth-century 
life and an essential staple of the colonist’s diet. Com production complemented 
tobacco seasonality. Without precultivation, simple holes could be poked into dirt 
and four or five kernels of com could be deposited into them for planting (Laydon 
1969: 13). Com could also be quickly harvested, husked, and pounded into meal 
with the aid of a simple mortar and pestle (Silver 1985: 177). Maize was also used 
very efficiently. While the cobs, kernels, and grain were eaten, replacing English 
cereals as the “chiefest Diett,” the blades and tops of com also served as food for 
cattle, hogs, sheep, and horses (Horn 1994: 278). The maize phytoliths at Rich 
Neck likely reflect com processing activities in the lower half o f the garden yard 
to the kitchen’s front. The paucity o f maize frequency further supports that only 
processing activities occurred. If maize was grown in any quantity, more abundant 
maize phytoliths should have been identified in these samples.
Cyperaceae (Sedges)
A small percentage o f sedge phytoliths were spread across the entire site 
(Figure 24). Sedges (or Family Cyperaceae) are perennial wet herbs. Only
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one sample contained a high percentage o f sedge phytoliths, WOFF1. This high 
sedge presence suggests a damp or wet microhabitat. This falls into place with the 
surrounding area’s interpretation as an orchard/garden/forested area. The mild 
sedge frequency across the rest o f the site argues that rainfall was constant enough 
to support the growth o f this aquatic type plant (which correlates with the modem 
day rainfall). Poor drainage and economic uses could also be another factor in the 
growth o f sedge vegetation.
Compositae (Asteraceae Family)
Compositae are part of the herbaceous sunflower family. This family 
makes a distinct black lattice-work platelet. Compositae are common to open 
disturbed areas. At Rich Neck, Compositae are the most constant around the site’s 
bounding ditch, near Stmcture B (the kitchen), and at the SOFF sample (Figure 
24). The presence around the ditch further confirms the ditch’s disturbance and 
that it was open (the ditch was filled in two episodes [McFaden 1994: 34]). The 
presence around the kitchen suggests that those areas were work yards. The 
Compositae in the SOFF also may attest to this sample being a work field, rather 
than a pasture area, because few Compositae were found along the transect and 
west main stmcture areas. Additionally, no Compositae forms were found in the 
Garden Feature samples.
Diatoms
Diatoms are microscopic one-celled algae that often live in colonies 
(Haberle 1994: 195). Silica is part of their stmctural composition. They are 
subject to the same soil preservation conditions as plant phytoliths. Their cell
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walls are made of silica, and it is because of this that they are preserved in 
sediments (Evans 1994: 27). When diatoms are found on an archaeological site 
they, like sedge phytoliths, can indicate former wet microenvironments. They live 
in freshwater, estuarine, and marine habitats (Evans 1978: 27). Thirty-six of Rich 
Neck’s thirty-seven sampled contexts contained diatom fragments (Figure 25). 
Low diatom percentages appeared across the southern half of the site. Three 
contexts had high percentages of diatom fragments. These samples were: WOFF1 
(orchard area), N GARD 2 (“garden” plot), and NE STRB (to the front of the 
kitchen). The moderate diatom counts in the “garden” samples near the main 
dwelling indicate that this area was well watered. The high counts o f NESTRB 
support the idea of habitual water dumping from the kitchen and confirm the 
disturbed nature o f the area.
Starch Grains
Starch grains were present and common in most o f the site samples 
(Figure 25). The highest starch grain counts are in WOFF1 and WOFF3 in the 
orchard/garden. High grain counts are associated with root contexts and good 
preservation. “Starch grains are often associated with roots, and metabolic 
storage...[suggesting] an extensive root system that had decayed in place” 
(Kealhofer 1997: 3). Starch grains are also common “...in soils with high organic 
components [gardens and middens], and within natural contexts in the root zone” 
(Kealhofer 1999a). The high starch grain counts in T9 and T10 could possibly be 
likely be due to T9’s or a neighboring tree’s root system. The different counts of
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starch grains among the arboreal samples also suggests that these arboreal forms 
may be o f different species (Kealhofer 1997).
Soil Chemistry Results
The site’s soil chemistry helps clarify some of the phytolith data patterns. 
To extend the interpretive potential of the soil chemistry data and also to assess 
whether soil chemical signatures varied depthwise within Rich Neck’s plowzone, 
two adjacent off-site samples, thought to be “culturally undisturbed,” and a 
transect area sample were analyzed in profile. Two levels within the plowzone, a 
plowzone A (around 8-10 centimeters from surface) and a plowzone B (around 
20-30 centimeters from surface), and the B Horizon stratum (around 30-40 
centimeters from surface) were tested. The results given in Appendix 4 show very 
low phosphorus and calcium levels for these samples. This seems to confirm that 
these areas were “undisturbed,” providing a good baseline comparison for the 
Rich Neck samples. In a 1979 soil study conducted across twenty-seven relatively 
undisturbed hardwood forest stands in the Coastal Plain of Virginia, low levels of 
calcium and phosphorus were also seen in the soil down to 15 centimeters in 
depth (De Witt and Ware 1979). Additionally, the transect profile data helps 
confirm that in a houselot’s plowzone sample chemical distributions did not 
fluctuate significantly on a vertical axis.
Calcium
Soil chemistry revealed high calcium readings (Figure 26) around the 
north and west sides of the main dwelling, in the “garden,” and in all directions 
around the kitchen. The high calcium around the kitchen may indicate bulk
Figure 26.
Rich Neck Calcium Distribution
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processing activities in this area, possibly involving oyster shells. It has also been 
suggested that oyster shell may have been used in these areas to help keep activity 
areas dry (Kealhofer, 1999c, personal communication). The strong absence of 
calcium around the transect and west of the main dwelling may suggest an area 
with less human activity. The arboreal/Dicot vegetation, lack o f calcium, and low 
frequency of pipe stems (Figures 6-8, Chapter 5), all support the interpretation 
that these areas were less intensively used. The site’s overall high calcium was in 
all likelihood a cultural manifestation. Shells were probably imported onto the site 
as shellfish for eating and as shell for paving. It is possible that the high calcium 
readings along the lower half o f the “garden” yard and the back half o f the kitchen 
may point to the use o f paving material. Shell paving would help keep areas 
drained and firm. The presence o f Pooid phytoliths in these areas is also 
consistent with this hypothesis. Shell paving would aid in keeping the ground 
drier and able to sustain Pooid grasses. The paving material possibly used behind 
the kitchen may specifically mark a walkway en route to the trash midden. Such a 
walkway would improve labor efficiency by directing the flow o f foot traffic. An 
alternate explanation for the high calcium around site may be that it marks fallout 
from the site’s abandonment and subsequent “robbing.” The calcium could derive 
from the shell mortar used to bond the bricks together. When the bricks were 
removed or “robbed” to be re-used, the mortar bonding between the bricks would 
have been scattered down onto the ground.
Figure 27.
Rich Neck Phosphorus Distribution
17th Century Dwelling
Kitchen/
Quarter
Midden
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Phosphorus
On the other hand, high phosphorus levels (Figure 27) were present in the 
southern half of the garden yard, around the kitchen, and at the end o f the transect. 
These high concentrations in the lower garden area likely reflect kitchen related 
activity, while the concentrations around the kitchen’s back yard possibly reflect 
the construction of the slot trench there. The high concentration at the end o f the 
transect may relate to livestock manure. High phosphorus is often indicative of 
animal waste. Animals tethered or penned would produce organic wastes and high 
phosphate levels without there necessarily being high concentrations of discarded 
artifacts (Keeler 1978: 68).
Correspondence Analysis and Rich Neck Activity Areas
To further see if  activity area patterning could be distinguished, 
correspondence analysis was run on all phytolith and soil chemistry results. 
“Increased distance between samples on the plot represents greater dissimilarity 
between samples” (Kealhofer 1996: 5). It is important to keep in mind that 
correspondence analysis weighs each sample category equally (i.e., a sample with 
one UNID form not in any other sample can skew a sample’s position on the plot 
as greatly as any frequency amount). This analysis reveals the distinctiveness of 
some activity areas. The pattern shown in Figures 28 and 29 spatially divides the 
majority of the transect samples, except for samples T 8 and T10, from the 
structure samples in terms of the similarity of their phytolith forms. T 8 is pulled 
down to the structure samples because it contained two UNID phytolith forms that 
the other transect samples did not share. T10 was grouped closer to these samples
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because it contained a higher number of Pooid elongate and a lower number of 
Pooid rondel forms. Other transect samples actually had the reverse-lower Pooid 
elongate and higher Pooid rondel forms. However, in terms of total frequency of 
Pooid subfamily forms the ratios balanced out.
Figures 30 and 31 show that this distinction also existed in the soil 
chemistry data between structure and transect samples. This graph is not as clear 
as the previous graph because in order to generate enough variability to spatially 
distribute the samples, all of the soil chemistry data, such as potassium, 
magnesium, and pH levels, were included although that data is not necessarily 
helpful in archaeological contexts. However, a clear distinction is visible between 
calcium levels, pulling the structure samples to the left o f the graph, and 
phosphorus levels pushing the transect samples to the right.
Figures 32 through 35 show Rich Neck’s pattern differentiation within the 
structure and garden samples for both phytolith and soil chemistry analysis. 
Figures 32 and 33 display the Pooid pattern in the lower half o f the garden and 
around the main dwelling (CEN GARD, NSTRA, NWSTRB, SWGARD, 
SESTRA, and SWGARD) in the top-left o f the graph. The Panicoid/Pooid 
samples (NGARD1, NGARD2, NGARD3, NGARD4, and NNGARD5) are off to 
the graph’s right. Chloridoids are in the graph’s lower half. Figures 34 and 35 
show that samples most similar in their phosphorus content (specifically the 
samples that might indicate the possible penning area, SW2STRB, SE2STRB, and 
the Trench samples) are grouped to the graph’s right and that the samples high in
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calcium (the samples that may show some evidence o f oyster shell paving) are 
situated on the graph’s lower left.
Summary
Phytolith and soil chemistry analysis clearly demonstrated that unique 
activity areas can be archaeologically defined at Rich Neck. The fact that the 
environmental data at Rich Neck were clearly able to separate yard space into 
distinct activity areas shows the utility o f using an activity-area-oriented 
framework. Table 16 is a hypothetical list o f activity “types” that shows the 
range of activities that could potentially have taken place on the Chesapeake 
houselot. An asterisk (*) notes an activity that Rich Neck’s environmental 
assemblages suggest occurred there. At Rich Neck 12 out of 25 possible activity 
types can potentially be identified. Eight of these 12 can be specifically related to 
food processing and production, two activity categories highly relevant to 
agricultural study. This table helps show the diversity o f activities present at Rich 
Neck, but what it does not emphasize is that at Rich Neck there were separate and 
specialized spaces for many of these activities. The presence of a possible 
garden/orchard, a pasture, and a possible penning area all indicate special places 
set aside for special economic purposes. The diversity o f these areas and their 
organized spatial distribution indicate a highly differentiated seventeenth-century 
houselot. Such high levels of activity diversity and labor specialization are 
associated with the division of labor and social hierarchy of the eighteenth 
century. Therefore, what was really going on at Rich Neck? What were the forces- 
economic, social, or individual-that drove this early shift in dynamics?
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Table 18.
Seventeenth-Century Activities and Their Houselot Locations
(adapted from Gibb and King 1991: 113)
Activity Participants Location
I. Home Production
A. Reproduction and Consumption Women, Men
1) Childrearing Women Houses, Yards
2) Burial Women, Men, Children Cemeteries, Yards
3) Socializing* Women, Men, Children Houses, Yards
4) Sleeping Women, Men, Children Parlors, Halls, Lofts
5) Eating* Women, Men, Children Halls, Yards
6) Medical Care Women, Men Houses, Yards
B. Food Production
1) Animal Husbandry* Women Sheds, Pens, Woods
2) Gardening* Women Houselot Gardens
3) Grain Agriculture* Men Fields
4) Hunting Men Fields, Forests
5) Fishing/Oystering* Men Estuarine Creeks, Rivers
C. Food Processing
1) Dairying* Women Dairies, Kitchens, Yards
2) Butchering* Men Yards, Stores
3) Curing Women, Men Yards, Stores
4) Corn Grinding* Women Halls, Yards
5) Food Storage* Women Cellars, Stores, Closets, Lofts
D. Food Preparation
1) Cooking* Women Halls, Kitchens, Yards
2) Beer Making Women Halls, Kitchens, Yards
3) Baking Women Halls, Kitchens
E. Maintenance
1) Structures* Men Houses, Yards
2) Hearth Maintenance Women Houses, Yards
3) Clothing Women Houses, Yards
4) Tools Men Houses, Yards
F. Commodity-Production Yards
Tobacco Production Men Fields, Bams
Chapter 8-Conclusions: What Houselot Organization Can Reveal About
Virginia’s Frontier Process
The previous chapters of this thesis have argued that environmental 
methodologies allow us a unique picture of adaptation and change within an 
agriculturally-oriented frontier society. The environmental patterning at Rich 
Neck, specifically with its pasture, “garden,” multiple processing, and possible 
penning areas, clearly documents significant variation and specialization o f activity 
areas on this seventeenth-century houselot. This chapter uses this environmental 
evidence for specialization, along with Rich Neck’s site history, to interpret Rich 
Neck’s development trajectory and to review larger models of the frontier process 
occurring within Virginia. The larger models o f frontier change to be reviewed—  
Lewis (1984), Paynter (1985), and Neiman (1994)— however, need to be reviewed 
briefly to see what hypotheses/frameworks they offer colonization study in 
Virginia.
Frontier Model Hypotheses for Virginia
Lewis (1984)
In Chapter 2, this thesis demonstrated the descriptive value o f Lewis
(1984) by contextualizing Virginia history through the dichotomy between 
cosmopolitan and insular frontier society dynamics. By returning to Lewis (1984), 
an important hypothesis about when insular frontier processes began to take place 
in Virginia can be generated.
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Upon first settlement, Virginia was an “exploitive” rather than 
“permanently” intentioned colony. Culturally impoverished and economically 
dependent on England, Virginia was a true cosmopolitan frontier from the start. 
Describing characteristics common to cosmopolitan frontiers, Lewis (1984: 32-33) 
wrote:
Town and cities would be few and urban population would be a minority 
as settlements served primary purposes as “collection” and “distribution” 
points that fed back to an agricultural hinterland/homeland that specifically 
encouraged such commercial product specialization.
Seventeenth-century Virginia was the hub o f England’s “Tobacco Coast”
(Middleton 1953). Consequently, through Lewis’s model, we can suspect that as
long as tobacco remained Virginia’s single subsistence crop, social and economic
development would be inhibited as the colony remained bound to England.
“Cosmopolitan” dynamics would persist until active changes were made toward
independent insular frontier development. Therefore, we can posit that insular
frontier development should not take place fully until the eighteenth century, when
societal moves to economic diversity and permanence were made (Morgan 1975;
Carson et al. 1981; Deetz 1993).
Paynter (1985)
The second model held up for discussion is Paynter’s (1985) surplus flow 
model. Paynter’s model is more behaviorally oriented then Lewis’s. Rather than 
focusing on two theoretical states of development, Paynter (1985: 171) zeroes in 
on the interaction within and between four economic relationships: 1) local 
ecology, 2) primary producers, 3) frontier elites, and 4) homeland elites. While
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Lewis 1984 is a broad-scale linear model, Paynter’s 1985 model is oriented 
toward the individual social actor. Paynter employs the concept of “surplus” to 
monitor the strategies o f resistance and domination within these four economic 
relationships. Surplus here is not defined in its conventional sense, but as “a 
necessary surplus so that commodities can be produced for the commercial 
center” (Edwards and Brown 1994: 290). Paynter (1985: 171) states that these 
economic relationships dictate what trajectory, clinal or clonal, that a colonization 
area will take (i.e., a society will take a clonal path if local elites are in power, or 
clinal if  core elites are in power).
Four expectations about Virginia colonization can be derived from 
Paynter’s model. First, we can assume that Paynter’s model would emphasize that 
because of the distinctly different environment of Virginia (in comparison to New 
England and England), local ecology should play a significant part in determining 
Virginia’s trajectory path. Second, because Paynter’s model looks at actors within 
global region processes, Virginia colonization will follow a trajectory path similar 
to other European settlements, specifically New England (which Deetz [1977] 
interpreted as a clonal trajectory model). Third, assuming that Virginia did follow 
a clonal trajectory, we can expect there to be less “tension” between planters and 
laborers since clonal trajectories foster successful alliances between regional 
development elites and frontier primary producers (Paynter 1985: 180). Lastly, as 
long as any dependency state remained, we should see that homeland elites, in 
comparison to other actors participating in frontier-homeland relations, should 
possess the most power (Paynter 1985: 178).
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Neiman (1994)
While Paynter may importantly acknowledge individual actors into his 
model, his model is still focused on studying colonization as a large regional 
process. In comparison, Neiman's model, or more aptly Neiman’s application of 
frontier theory, focuses on the study of change on a very refined level, the 
individual Chesapeake houselot, the level most pertinent to this thesis. Neiman 
uses internal household activity area variation to evaluate architectural and 
temporal change in the seventeenth century. He also specifically conjectures that 
varying architectural patterns in the seventeenth century can be directly linked to 
economic efficiency motives and growing social tensions between laborers and 
planters. Hence, household variation over time can be seen as an adaptive 
strategy.
Neiman’s study produces three critical hypotheses about Virginia that are 
relevant to Rich Neck. First, at a general level, decrease in room space within a 
household can be interpreted as a result of activity areas being relegated for 
efficiency reasons to separate special-purpose structures or yard spaces (Neiman 
1994: 261). Second, household size increase up to 1690 in Virginia was driven by 
growth in servant-specific work and living space within the house, while decline 
in house size from the 1690s on represents the increasing frequency with which 
planters began to house laborers in outlying quarters (Neiman 1994: 272). Lastly, 
household size decrease after 1690 was due to growing social tension between 
planters and laborers (directly contradicting the hypotheses derived from Paynter
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[1985] that Virginia followed a clonal trajectory, because then there would be no 
successful alliance between elites and laborers).
Rich Neck and the Frontier Process
Now that several hypotheses have been derived from each model about 
what the colonization process might have looked like in Virginia, we need to 
quickly review what the process of change did really did look like at Rich Neck, 
physically, economically, and socially. Both the history and archaeology of the 
Rich Neck houselot can be used to support, disprove, and/or help reinterpret the 
various hypotheses derived from these models.
The Issue o f  Time
Before specific discussion can take place about Rich Neck’s 
environmental data within the site’s occupation sequence, the dating o f the data 
need to be discussed. Because of the site’s plowed context and the general nature 
of environmental data, without sealed stratigraphic contexts or radiocarbon dating 
(which often proves to be of little use on historic sites because the range of 
possible error tends to be larger than the period examined), it is not possible to 
definitively date or deal with change over time in Rich Neck’s phytolith and soil 
chemistry samples. Therefore, it can only be inferred that the phytolith and soil 
chemistry assemblage studied correlates with the site’s seventeenth-century 
occupation. However, dating and change over time can be interpreted through 
Rich Neck’s archaeological assemblages. If plowzone artifacts at Rich Neck can 
largely be tied to the site sequence and structures, then the environmental data 
may also be similarly associated. Furthermore, the high diversity of the
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environmental assemblage (although a post facto  insight) and the marginal site 
disturbance suggest that these environmental patterns most likely correlate with 
the occupation periods with the highest diversity of spatial use (i.e., the Ludwell 
period and later sequences up to 1684). Two o f the distinct patterns of activity 
areas at Rich Neck (the Chloridoid/Pooid and Panicoid/Chloridoid patterns) are 
uniquely delineated by a fenceline that was put into place during the Ludwell 
Period around 1665.
The Environmental Data: Evidence fo r  Specialization
Over the course of the seventeenth century, Rich Neck shows very high 
levels of economic specialization and diversity in daily and possibly seasonal 
plantation activity. This is very visible in the phytolith patterning around the site. 
First, there is a clear distinction of spatial use actually within the conjectured 
“garden” between the area in front of the main house (the Panicoid/Pooid pattern) 
and the area north o f the kitchen (the Pooid pattern), although there is a bit 
ambiguity about what kinds of activities specifically took place in these areas. The 
diversity in these adjacent areas may highlight growing divisions o f labor between 
family labor/household tasks and servant labor/kitchen tasks. Second, the 
Panicoid/Chloridoid and Pooid/Chloridoid activity area patterns in the enclosed 
areas behind the kitchen stand in stark contrast to the patterns on the opposite, 
front side of the kitchen. These enclosed areas behind the kitchen were two of the 
most open and sunny areas on-site (suggestive of Chloridoid grasses) and a 
temporary penning area may have been in place at some point(s). Third, the heavy 
clustering of Chloridoid phytoliths along the end o f the transect indicates yet
143
another very different houselot activity area: a pasture. Such an area suggests that 
a system of field rotation may have been in place. This area may reflect evidence 
of an old tobacco field left fallow to recoup its nutritive qualities as pasture or as 
grazing land. Lastly, the arboreal/Dicot pattern, west “off-site,” further confirmed 
by a heavy starch grain presence (often associated with root systems), suggests a 
former garden area. Gardens would increase houselot self-sufficiency and help 
free the planter from market limitations and dependencies.
The Kemp Period (1636-1650)
Because the diversity of Rich Neck’s assemblage seems to more likely be 
associated with the Ludwell and later periods, the environmental data really can 
not contribute much to evaluating the Kemp period. However, archaeological 
evidence from the interior and exterior of the site can help illuminate the place of 
Richard Kemp and his Rich Neck within the frontier process on-going in the early 
to mid-seventeenth century.
During Kemp’s time, Rich Neck with its brick exterior and extensive yard 
layout stands out as an exception in this early “culturally impoverished” period. 
Architectural embellishments showed the Kemp household as highly elevated in 
status and in wealth. Kemp, being Virginia’s Secretary of the Colony, would have 
had the means and desire to assert himself with such status “frills.” The lobby 
entrance created by the back of his main dwelling’s hearth showed a desire on 
Kemp’s part to impose formality upon those entering the household. Such an 
entrance provided a receiving/screening area that enabled the head o f the 
household to establish dominance and insure the privacy o f his family (McFaden
144
1994: 54). The Panicoid/Pooid pattern directly in front of the main dwelling’s 
entrance also lends supports for a move to a more “public” life in that this area 
was 1) either heavily trafficked by “in and out” movement from the main 
dwelling, possibly showing an increase in household visitors, or 2 ) a small garden 
that would be more for external “show” than anything else, since a larger more 
defined garden area looks to lay west off-site.
While these architectural embellishments indicate elite traits, the interior 
and exterior use o f space at this time tells a different story. The interior of the 
main dwelling was very ordinary without embellishments in either the hall or 
parlor (McFaden and Muraca 1997: 4). Additionally, the H-shaped hearth and 
burned subsoil in the hearth floors suggests that the entire structure had a plain 
earthen, not wooden, floor (McFaden and Muraca 1997: 2). By looking at external 
pipe stem distributions (8/64ths, Figure 6), we can see that the yard area between 
the main dwelling and the kitchen was kept clean. Trash disposal was confined to 
areas east of the dwelling and to the south o f the kitchen. The Pooid/calcium 
distributions suggests that this area was purposely kept dry at some point. Dry and 
clean are ideal conditions for a productive work yard. In sum, although Richard 
Kemp’s houselot was visually imposing, it still was essentially and functionally 
oriented to basic subsistence and work activity. Although Richard Kemp’s 
houselot was acclimating to the New World, it set the path to insular society with 
its visually imposing brick structures that Rich Neck’s subsequent generations 
would follow.
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The Ludwell Period (1665-1678) and Afterward to 1684
Thomas Ludwell was Rich Neck’s most significant occupant in terms of 
initiating economic and social change. With dating caveats in mind, the phytolith 
and soil chemistry data can be correlated with archaeological data to clarify and 
broaden the story o f Ludwell and his seventeenth-century family plantation. In 
1665, when Thomas Ludwell took residence at Rich Neck, he reshaped Rich Neck 
by architecturally and then economically transforming the houselot. Ludwell 
began by ripping out the main dwelling’s central hearth and replacing it with two 
chimneys that allowed two new rear rooms to be heated. This increased floor 
space by 10% (McFaden and Muraca 1997: 5). High calcium data around the 
northwest of the main dwelling further suggests that one of the rear room 
additions was a dairy. Also in 1665, the kitchen quarter area was enlarged by two 
room additions that tripled its size.
Furthermore, the new fireplace added to the east room in the main 
dwelling was adorned with tin-enameled tiles, and clear lead-glazed floor tiles laid 
in the hearth (McFaden and Muraca 1997: 5). Imported ceramic pan tiles were 
added to the structure’s roof and to the kitchen’s roof after it was renovated and 
increased in size (McFaden and Muraca 1997: 6). Glazed floor tiles were put in 
place to line the new kitchen’s cellars (McFaden and Muraca 1997: 8). The 
combination of ample interior decoration and structure expansion shows not only 
an increase in wealth but additional attempts to visually project status. In sum, the 
“Delft fireplace tiles, tiled hearth floors, window seats, plaster, and glazed tile
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floors all contributed to the stateliness o f [Thomas Ludwell’s] interior space” 
(McFaden and Muraca 1997: 12).
Ludwell in 1665 also started to specialize Rich Neck outside the house, an 
expansion process that continued through to 1684. This process can be seen 
archaeologically in fencelines and environmentally in Rich Neck’s soil chemistry 
and phytolith patterning. Specialized service activity areas are extensively 
developed after 1665 through a new network o f fencelines to the south o f the 
kitchen and through construction of additional quarter and service structures. 
Increased calcium and phosphorus readings southwest of the kitchen may reflect 
this growth o f site activity and population around the kitchen and the new 
structures. The penning, dairy, and com processing activities illuminated by the 
phosphorous and phytolith data further support the increased economic focus, 
specialization, and labor organization of site activity up until site abandonment. 
Given these patterns we can now evaluate the various models’ hypotheses.
Lewis (1984) Revisited
Rich Neck’s two main occupations, the Kemp and Ludwell periods, with 
relative splendor, fall clearly and separately into cosmopolitan and insular 
categories, supporting the overall application o f Lewis (1984) as a descriptive 
model. Rich Neck’s simple internal and external layout in the 1640s, its 
importation o f English hall and parlor plans and detached kitchens, and Middle 
Plantation’s overall dispersed settlement patterns are characteristic of 
“cosmopolitan” conditions. Because of the perceived vast land availability in the 
first half of the seventeenth century, there was little need to economize on space
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or to consider crop diversification until all prime tobacco lands were settled or 
started to show signs of exhaustion. With little impetus until then, it logically 
follows that after the second half of the seventeenth century settlement areas were 
still far from an “urban community” (Muraca 1993: 4-5). Kemp’s Rich Neck was 
not overtly specialized. Apart from adopting indigenous crops and local 
impermanent building materials, Virginians were slow to break their economic 
and social dependencies on England. At Rich Neck, the only exception to 
cosmopolitan frontier development in the early Kemp period was his choice of 
permanent brick material in construction and his style o f house entry. Although it 
is possible that Kemp’s brick structures were early precursors of insular society 
dynamics, they most likely mark a desire of Kemp’s to display his wealth, status, 
and office.
In contrast, the Ludwell period (circa 1665) and occupation sequence up to 
1684 shows characteristics suggestive o f insular frontier development. From the 
formalized spatial organization and economic specialization manifested by the 
diversity of patterns within the phytolith and soil chemistry data, we can infer that 
a strong division of labor between servants/slaves and family was in place. The 
environmental data allows us to build on the archaeology and determine that 
activities within yard spaces were economically specialized, not general, in 
nature. These are traits traditionally associated with complex stratified societies. 
The real question lays in whether this shift to insular frontier dynamics actually 
took place in Virginia earlier than previously thought, or whether Rich Neck was
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simply an outstanding exception. Discussion of the hypotheses generated from 
Paynter (1985) and Neiman (1994) will help further assess this question.
Paynter (1985) Revisited
Overall, it appears that colonization in Virginia followed a clonal 
trajectory, but not along the same developmental stages posited by Deetz (1977) 
for New England. Deetz (1977) saw New England colonization as developing 
through three stages: an early yeoman stage (1620 to 1660), a folk period (1660 to 
1760), and a reintegration into European culture (1760 to the nineteenth century). 
Deetz himself held his own model up for comparison with colonial Virginia and 
noted that although New England and Virginia jointly became “American,” they 
followed distinctly separate paths (Deetz 1993: 75). So why the divergence?
Deetz (1993: 75) suggested that the diversity in paths was a result o f New 
England’s commitment to a diversified economy from the start o f settlement, as 
opposed to Virginia’s commitment to a single crop economy. The divergence in 
economic practices between colonies o f a common culture such as this shows the 
value o f using Paynter’s model to obtain a finer level of colonization analysis.
As for the hypotheses derived from Paynter, Virginia’s ecology did play a 
very large part in its trajectory path. Deetz rightly linked the differences between 
New England and Virginia to agriculture. Unlike New Englanders, Virginians had 
to adapt their Old World crop and herding practices to a new climate and soil. The 
environment played an integral part in why Virginia’s trajectory path had to 
initially differ from New England. Virginians found that in order to simply 
survive they needed to adopt indigenous crops (i.e., tobacco and com [maize]) and
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native agricultural practices. The maize phytoliths as well as the rest of Rich 
Neck’s phytolith assemblage show the influences of local Virginia environment. It 
is clear that the demands of Virginia’s local environment first initially constrained 
Virginia’s ability to specialize and diversify their crops, thwarting independent 
economic development away from England, until a conscious effort was made to 
alter this path.
In terms of the third hypothesis generated from Paynter, Virginia history 
and Rich Neck clearly show that although Virginia may have been on a clonal 
trajectory, there was far from a “successful alliance” between regional elites and 
frontier primary producers (Tate and Ammerman 1979; Kulikoff 1986; Carr et al. 
1988). Because tobacco production was so labor intensive, relations were often 
strained between laborers and their masters, the planter/elite. A culmination of 
these strained relationships was visible in Bacon’s Rebellion of 1676 (Billings 
1973; Carson 1976; Sprinkle 1992). Growing social tension was a critical factor in 
such a dominating Virginia industry and especially at time when slavery was 
becoming common practice. The provision o f a possible external “quartering” 
area within Kemp’s kitchen and the construction o f two fully separate quarters 
(Structures C and D) clearly show a desire to keep laborers separate from the 
outset at Rich Neck. Such measures indicate “growing tension” rather than a 
“successful alliance between Virginia’s primary producers and regional elites.”
The high degree of labor specialization suggested by the five different site activity 
area patterns further indicates that a social hierarchy was in place in order for 
activities to be so compactly and formally regimented. In a time when labor was
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scarce, the only available and affordable labor pool able to handle such a large- 
scale operation of economic activity would be slave labor. In order to exploit the 
benefits of enslaved labor, orderly control over space and increased surveillance 
would be needed.
In the fourth hypothesis derived from Paynter we can see that Virginia’s 
divergence in trajectory may also be linked to economic “dependency” on 
homeland elites. Virginia’s dependency on its staple crop o f tobacco created a 
situation where the success and welfare of Virginia’s primary producers and 
regional elites were placed in the hands o f English merchants. English merchants, 
not regional elites, cornered the profit involved in tobacco trading, since they 
handled the selling o f crops abroad. By only planting tobacco, Virginia colonists 
disempowered themselves. Crop diversification gave settlers the opportunity to 
bypass global markets, profit fluctuations, and homeland merchants. However, 
evidence at Rich Neck clearly shows that while homeland elites may have wielded 
the most power “in theory,” at Rich Neck, Richard Kemp and Thomas Ludwell 
determined their own paths. These two elite men obviously spearheaded economic 
growth at Rich Neck and early diversity, breaking the conventions of the time. It 
was Richard Kemp who chose to make a public statement by building with brick. 
And it was Thomas Ludwell who chose to instigate labor division and 
economically diversify Rich Neck.
Neiman (1994) Revisited
Neiman (1994) is the only work that has even attempted to create a 
practical, regional, and temporal model for detecting change on archaeological
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sites, and it sought to do this specifically on seventeenth-century Chesapeake 
household sites. It is through assessment of Neiman’s Chesapeake model that we 
can most acutely evaluate whether Rich Neck was an anomaly in Virginia frontier 
development or whether traditional assumptions about Virginia’s shift to insular 
frontier dynamics need to be re-thought. O f the three hypotheses derived from 
Neiman (1994), only the first hypothesis can be assessed through Rich Neck’s 
environmental evidence; the other two have to be addressed architecturally.
The hypotheses derived from Neiman (1994) need to be refined in light of 
evidence at Rich Neck. Through external environmental evidence on the houselot, 
this thesis hopes to build on the work done on the interior of the main dwelling. 
First, concerning the hypothesis that decrease in household size correlates with 
external activity areas increase, at Rich Neck, in fact, the relationship was 
reversed. Rich Neck’s household size actually increased with the increase of 
external activity areas. However, the guiding principle that Neiman used to make 
this generalization, economic efficiency, does logically fit into this relationship. 
Many of the rooms added to the main house and kitchen at Rich Neck were 
specialized, including possible dairy, buttery, and storage rooms. Increasing 
specialized internal and external activity areas is an obvious adaptive strategy 
designed to augment plantation efficiency, accommodate growing labor pools, 
and further monitor and control the growing tension in social relationships caused 
by this shift in labor strategy.
The second hypothesis from Neiman, that the increase in household size to 
1690 was driven by growth in servant-specific areas within the house, while
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decline in house size from the 1690s represented the increasing frequency which 
planters housed laborers on outlying quarters, is not supported by the Rich Neck 
evidence either. This may in part be due to the fact that, since site construction 
around 1640, laborer housing was already relegated “outside” o f the house to the 
kitchen/quarter structure (see discussion o f third hypothesis under Paynter [1985] 
for more detail). Additionally, it is also important to take in account that increase 
in activity area specialization can also increase with increases in labor. As labor 
pools grow, to increase rather than decrease efficiency, tasks need to be assigned 
and controlled to decrease inefficient “interference” (Neiman 1994: 255).
Lastly, Neiman’s hypothesis that correlates decrease in household size 
after 1690 with the desire to house servants on external quarters away from the 
house stands in direct conflict with Paynter’s notion that in clonal development 
trajectories strong alliances exist between elites and laborers. At Rich Neck it is 
clear that laborers were housed on external quarter areas from the site’s 
beginnings in 1640. This facts suggests that Virginia may initially have followed 
a more clincil rather than clonal trajectory. Colonies following clonal trajectories, 
although derived from homelands or cores, develop independently to become 
autonomous economic and political entities. In contrast, colonies of clinal 
trajectories remain in a state o f economic and political dependency on the 
homeland. Not until social barriers collapsed during the American Revolution 
when laborers and elites united as an independent nation to oppose England does 
Virginia thereby return to a clonal trajectory.
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Comments
Discussion of the above has helped show the clear relationship between 
labor, spatial organization, and economy. James Gibb and Julia King have also 
noted these dynamics about the larger frontier process in Virginia:
The increasing disparity in wealth among the households o f the 17th- 
century Chesapeake was due in part to the ability of some households to 
recruit a large and diversified labor force, and to develop a degree of 
specialization within that labor force. Economic diversification, 
recruitment of new slave labor, and spatial segregation of activities were 
all adaptations rising to regular practice at the century’s end. Spatial 
segregation of activities was a logical step in that process as specific tools 
and facilities were acquired to increase efficiency (Gibb and King 1991: 
128).
In conclusion, it is important to emphasize that Rich Neck was an elite 
settlement. Rich Neck is an apparent example of such a household that had an 
early start breaking through the confines of cosmopolitan frontier society 
conditions by recruiting a “large,” “diversified” labor force (i.e., slaves) and then 
developing a degree o f “specialization within that labor force” (i.e., division of 
labor through distinct economic activity areas). Richard Kemp and Thomas 
Ludwell had the means to acquire and regulate these “specific tools” and 
strikingly launched Rich Neck’s shift into insular frontier dynamics circa 1665 
during the Ludwell period. By studying economic change, through environmental 
data, as this thesis has, the actual “process” o f frontier change can be observed at 
Rich Neck. And whether it is the seventeenth century or any period, it is only with 
the conjunctive study of the house with the external houselot that household 
culture change can be assessed.
Appendix 1.
Tidewater Grass Taxa, Habitat, and Abundance
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Appendix 2-Rich Neck’s Phytolith Assemblage Shape Key
(All photographs taken through 400X microscope by the author)
181
182
Bambusoideae Grass-Saddle Form
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Chloridoideae Grass-Squat Saddle/1/2 Bilobate
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Panicoideae Grass-3-2 Lobate Form
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Panicoideae Grass-Trilobate/Trilobe Form
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Panicoideae Grass-Irregular Lobate Form
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Panicoideae Grass-Zea mays sp. Cross Form
Panicoideae Grass-Clover Form
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Panicoideae Grass-2-Cell Hair Form
Pooideae Grass-Pooid/Pooid Elongate Form
m -•
t i t ,
<V
& * *
o
•j -
vi
Pooideae Grass-Pooid Rondel Form
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* f
Other Gramineae Form-Tall Circular-circular (TC-c)
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%
Other Gramineae Form-Ovoid-Ovoid (O-O)
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Other Gramineae Form-Ovoid-circular (O-c)
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Other Gramineae Form-Tall Ovoid-circular (TO-c)
Other Gramineae Form-Tall Bilobate-Circular (TBil-C)
Other Gramineae Form-“C”-Shaped-Circular (C-shaped-Circ)
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Herbaceous Form-Cyperaceae/Sedge-Bumpy Hat
Arboreal Form-Elongate Multi-Faceted Phytolith (EMFP)
Arboreal Form-Concave Multi-Faceted Phytolith (CMFP)
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Arboreal Form-Spherical Multi-Faceted Phytolith Form (Sph. MFP)
Arboreal Form-Spiky Sphere
Arboreal Form-Rough Sphere
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Arboreal Form-Smooth Sphere
196
Arboreal Form-Dimpled Sphere
Arboreal Form-Sclereid
Appendix 3-Rich Neck’s Unidentified Phytolith Shape and Macrofossil Key
(All photographs taken through 400X microscope by the author)
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Unidentified Form-UNIDl Crenate with Convex Edges
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Unidentified Form-UNID2 Frosted Globule
199
Unidentified Form-UNID4 Irregular Elongate
200
Unidentified Form-UNID5 Spiky-Palm?
Unidentified Form-UNID6 Smooth-Fruit?
201
Unidentified Form-UNID8 Squat Flat Globule
Unidentified Form-UNID9 Quadrilateral
Unidentified Form-UNIDIO Spiky Crenate with Convex Edges
203
Unidentified Form-UNIDl 1 Spiky Conical
Macrofossil Form-Diatom
204
Macrofossil Form-Spore
Macro fossil Form-Starch Grain
Appendix 4-Rich Neck Phytolith and Soil Chemistry Raw Data
205
206
Rich Neck Phytolith Analysis Raw Counts and Percents
W.Str. A % SW. Str. A % SE. Str. A % N. Str. A %
Pooids 24 12 16 8 47 23.5 71 35.5
Pooid Rondels 22 11 24 12 16 8 15 7.5
Crosses 15 7.5 3 1.5 5 2.5 14 7
3-2 Lobates 0 0 0 0 0 0 1 0.5
Bilobates 36 18 27 13.5 25 12.5 15 7.5
Trilobe 0 0 0 0 0 0 0 0
Irreg. Lobate 0 0 0 0 1 0.5 0 0
Clover 0 0 0 0 0 0 0 0
Zea Cross 1 0.5 0 0 1 0.5 0 0
2-Cell Hairs 3 1.5 0 0 2 1 2 1
Saddles 2 1 7 3.5 5 2.5 1 0.5
C hl./l/2  Bilobes 34 17 47 23.5 33 16.5 18 9
C-c 7 3.5 13 6.5 2 1 13 6.5
TC-c 0 0 2 1 0 0 2 1
TBil-C 7 3.5 4 2 7 3.5 12 6
TC-C 0 0 0 0 0 0 0 0
0 - 0 6 3 2 1 15 7.5 6 3
O-c 2 I 0 0 10 5 5 2.5
C-Shape-C 0 0 0 0 0 0 0 0
TO-c 0 0 0 0 0 0 0 0
Compositae 0 0 0 0 0 0 0 0
Sedge 3 1.5 1 0.5 5 2.5 6 3
Sph. MFP 0 0 0 0 2 1 0 0
EMFP 1 0.5 0 0 0 0 0 0
CMFP 0 0 0 0 1 0.5 0 0
Spiky Sphere 15 7.5 36 18 12 6 14 7
Rough Sphere 7 3.5 10 5 6 3 0 0
Smooth Sphere 0 0 0 0 0 0 0 0
Dimpled Sphere 0 0 0 0 0 0 0 0
Sclereids 5 2.5 2 1 2 1 2 1
UN1D 1 10 5 5 2.5 1 0.5 1 0.5
UNID 2 0 0 0 0 1 0.5 0 0
U N ID 3 0 0 1 0.5 1 0.5 0 0
ENID 4 0 0 0 0 0 0 0 0
UNID 5 0 0 0 0 0 0 1 0.5
UNID 6 0 0 0 0 0 0 0 0
UNID 7 0 0 0 0 0 0 0 0
UNID 8 0 0 0 0 0 0 0 0
UNID 9 0 0 0 0 0 0 0 0
UNID 10 0 0 0 0 0 0 1 0.5
UNID 11 0 0 0 0 0 0 0 0
Totals 200 100 200 100 200 100 200 100
Starches 24 7 2 4
Spores 1 1 0 6
Diatoms 12 4 11 10
21
14
4
0
10
0
0
0
0
0
1
20.5
5.5
1.5
4.5
0
2.5
2.5
0
0
3
1.5
0
0
0
6
1
1
0
0.5
0
0
0
0
0
0
0
0
0
0
0
100
NW. Str. B % W. Str. B % NE. Str. B % SW. 1 Str. B %
63 31.5 33 16.5 57 28.5 42
17 8.5 16 8 18 9 28
8 4 8 4 5 2.5 8
0 0 0 0 0 0 0
11 5.5 18 9 17 8.5 20
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 1 0.5 1 0.5 0
4 2 0 0 0 0 0
1 0.5 1 0.5 1 0.5 0
2 1 4 2 3 1.5 2
33 16.5 55 27.5 29 14.5 41
6 3 15 7.5 10 5 11
0 0 1 0.5 2 1 3
8 4 2 1 6 3 9
0 0 0 0 0 0 0
8 4 9 4.5 8 4 5
7 3.5 5 2.5 0 0 5
0 0 0 0 0 0 0
1 0.5 0 0 0 0 0
5 2.5 1 0.5 6 3 6
5 2.5 3 1.5 2 1 3
0 0 0 0 2 1 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
11 5.5 18 9 25 12.5 12
5 2.5 2 1 1 0.5 2
1 0.5 0 0 2 1 2
0 0 0 0 0 0 0
1 0.5 0 0 0 0 1
3 1.5 7 3.5 5 2.5 0
0 0 0 0 0 0 0
0 0 1 0.5 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
200 100 200 100 200 100 200
2 0 10 21
7 0 0 0
12 7 25 12
17.5
1
5
0
20.5
0
0.5
0
0
4.5
0.5
17
9
0
2
0
5.5
1
0
0
0
1.5
0
0
0
5
4
0
0
4.5
1
0
0
0
0
0
0
0
0
0
0
100
SE. 1 Str. B % SW. 2 Str. B % SE. 2 Str. B % N. Gard. 1 %
30 15 24 12 30 15 35
18 9 18 9 7 3.5 2
5 2.5 8 4 7 3.5 10
1 0.5 0 0 0 0 0
18 9 34 17 39 19.5 41
0 0 0 0 0 0 0
0 0 0 0 0 0 1
2 1 0 0 0 0 0
3 1.5 0 0 0 0 0
0 0 0 0 6 3 9
2 1 3 1.5 5 2.5 1
45 22.5 59 29.5 31 15.5 34
11 5.5 15 7.5 12 6 18
0 0 0 0 1 0.5 0
6 3 3 1.5 0 0 4
0 0 0 0 0 0 0
8 4 13 6.5 8 4 11
8 4 5 2.5 6 3 2
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 1 0.5 0
2 1 0 0 2 1 3
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
20 10 11 5.5 29 14.5 10
18 9 3 1.5 8 4 8
0 0 0 0 1 0.5 0
0 0 0 0 0 0 0
0 0 2 1 2 1 9
2 1 2 1 3 1.5 2
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1 0.5 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 1 0.5 0
0 0 0 0 1 0.5 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
200 100 200 100 200 100 200
1 0 0 20
8 4 3 0
3 5 8 13
25.5
8
4.5
0.5
1 1
0
0
0
0
0.5
1
15.5
9.5
1
6
0
4.5
2.5
0
0
0
0.5
0
0
0
5.5
2.5
0
0.5
1
0
0
0
0
0
0
0
0
0
0
0
NE. Gard. % Cen. Gard. %
19 9.5 51
10 5 7
12 6 8
0 0 0
27 13.5 28
0 0 0
1 0.5 0
0 0 0
0 0 3
2 1 1
6 3 3
51 25.5 15
23 11.5 14
1 0.5 6
0 0 11
0 0 0
10 5 11
8 4 8
0 0 0
0 0 0
4 2 1
3 1.5 6
0 0 3
0 0 0
0 0 0
17 8.5 10
2 1 4
1 0.5 1
0 0 0
1 0.5 5
0 0 0
0 0 1
1 0.5 1
0 0 0
1 0.5 2
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
200 100 200
9 3
0 0
7 14
W. Cent. Gard. % SW. Gard. %
27 13.5 51
21 10.5 16
10 5 9
0 0 1
15 7.5 22
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
1 0.5 2
72 36 31
12 6 19
2 1 2
5 2.5 12
0 0 0
8 4 9
6 3 5
0 0 0
0 0 0
0 0 0
1 0.5 1
0 0 0
0 0 0
0 0 0
14 7 11
3 1.5 5
1 0.5 0
0 0 1
0 0 2
2 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
200
1
1
8
100 200
0
0
9
25.5
3.5
4
0
14
0
0
0
1.5
0.5
1.5
7.5
7
3
5.5
0
5.5
4
0
0
0.5
3
1.5
0
0
5
2
0.5
0
2.5
0
0.5
0.5
0
1
0
0
0
0
0
0
100
2 1 0
SE. Gard. % N. Gard. 2 % N. Gard. 3 % N. Gard. 4 %
Pooids 31 15.5 57 28.5 37 18.5 27 13.5
Pooid Rondels 18 9 4 2 7 3.5 4 2
Crosses 11 5.5 15 7.5 13 6.5 8 4
3-2 Lobates 1 0.5 1 0.5 0 0 0 0
Bilobates 23 11.5 31 15.5 45 22.5 37 18.5
Trilobe 0 0 1 0.5 0 0 0 0
Irreg. Lobate 0 0 0 0 0 0 0 0
Clover 1 0.5 3 1.5 0 0 1 0.5
Zea Cross 1 0.5 1 0.5 0 0 0 0
2-Cell Hairs 1 0.5 6 3 4 2 4 2
Saddles 0 0 3 1.5 1 0.5 5 2.5
C hl./l/2  Bilobes 31 15.5 16 8 19 9.5 9 4.5
C-c 13 6.5 12 6 10 5 8 4
TC-c 1 0.5 3 1.5 5 2.5 0 0
TBil-C 2 1 4 2 2 1 2 1
TC-C 0 0 2 1 0 0 0 0
0 - 0 5 2.5 3 1.5 6 3 6 3
O-c 4 2 2 1 7 3.5 0 0
C-Shape-C 0 0 0 0 0 0 0 0
TO-c 0 0 0 0 0 0 0 0
Compositae 0 0 0 0 0 0 0 0
Sedge 4 2 6 3 4 2 5 2.5
Sph. MFP 0 0 0 0 0 0 0 0
EMFP 0 0 0 0 0 0 0 0
CMFP 0 0 0 0 0 0 0 0
Spiky Sphere 31 15.5 17 8.5 16 8 57 28.5
Rough Sphere 3 1.5 0 0 16 8 20 10
Smooth Sphere 0 0 0 0 0 0 0 0
Dimpled Sphere 0 0 0 0 0 0 0 0
Sclereids 2 1 3 1.5 3 1.5 3 1.5
UNID 1 17 8.5 7 3.5 4 2 4 2
UNID 2 0 0 1 0.5 0 0 0 0
UNID 3 0 0 2 1 1 0.5 0 0
UNID 4 0 0 0 0 0 0 0 0
UNID 5 0 0 0 0 0 0 0 0
UNID 6 0 0 0 0 0 0 0 0
UNID 7 0 0 0 0 0 0 0 0
UNID 8 0 0 0 0 0 0 0 0
UNID 9 0 0 0 0 0 0 0 0
UNID 10 0 0 0 0 0 0 0 0
UNID 11 0 0 0 0 0 0 0 0
Totals 200 100 200 100 200 100 200 100
Starches 3 6 8 3
Spores 1 7 16 7
Diatoms 6 28 19 13
28.5
4.5
3.5
0
7.5
0
0
0.5
0.5
0.5
0.5
10.5
2.5
0
2
0
7
3
0
0
3
1.5
0
0
0
9.5
5
0
0
3
6.5
0
0
0
0.5
0
0
0
0
0
0
100
N. Gard. 5 % W. Off. 1 % W. Off. 3 % SW. Off. 1 %
45 22.5 15 7.462686567 20 10 57
3 1.5 20 9 .950248756 25 12.5 9
12 6 13 6 .467661692 12 6 7
1 0.5 0 0 0 0 0
36 18 28 13.93034826 39 19.5 15
0 0 1 0.497512438 0 0 0
1 0.5 0 0 0 0 0
1 0.5 0 0 0 0 1
1 0.5 0 0 0 0 1
13 6.5 1 0.497512438 3 1.5 1
3 1.5 1 0.497512438 1 0.5 1
26 13 19 9 .452736318 38 19 21
11 5.5 10 4.975124378 8 4 5
2 1 3 1.492537313 1 0.5 0
0 0 2 0.995024876 2 1 4
0 0 0 0 0 0 0
4 2 0 0 12 6 14
4 2 4 1.990049751 0 0 6
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 6
1 0.5 23 11.44278607 1 0.5 3
0 0 1 0.497512438 0 0 0
0 0 2 0.995024876 0 0 0
0 0 1 0 .497512438 0 0 0
31 15.5 22 10.94527363 21 10.5 19
2 1 14 6.965174129 2 1 10
0 0 2 0.995024876 0 0 0
0 0 0 0 0 0 0
0 0 10 4.975124378 3 1.5 6
1 0.5 4 1.990049751 12 6 13
0 0 0 0 0 0 0
2 1 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 1
0 0 4 1.990049751 0 0 0
0 0 1 0 .497512438 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
200 100 201 100 200 100 200
4 42 56 6
9 4 4 2
14 21 12 7
2 1 2
SW. Off. 2 % W. Off. 2 % S. Off. % SW .Off. 3 %
Pooids 21 10.5 22 11 14 7 49 24.5
Pooid Rondels 9 4.5 10 5 8 4 10 5
Crosses 8 4 1 0.5 8 4 7 3.5
3-2 Lobates 0 0 0 0 0 0 1 0.5
Bilobates 27 13.5 13 6.5 24 12 33 16.5
Trilobe 0 0 0 0 0 0 0 0
Irreg. Lobate 0 0 4 2 0 0 0 0
Clover 1 0.5 0 0 0 0 0 0
Zea Cross 0 0 1 0.5 0 0 0 0
2-Cell Hairs 0 0 4 2 2 1 4 2
Saddles 2 1 0 0 8 4 0 0
C hl./l/2  Bilobes 30 15 35 17.5 76 38 35 17.5
C-c 12 6 7 3.5 12 6 18 9
TC-c 0 0 4 2 0 0 3 1.5
TBil-C 0 0 6 3 0 0 4 2
TC-C 0 0 0 0 0 0 3 1.5
0 - 0 10 5 0 0 9 4.5 0 0
O-c 6 3 1 0.5 2 1 0 0
C-Shape-C 0 0 0 0 0 0 0 0
TO-c 0 0 0 0 0 0 0 0
Compositae 0 0 0 0 2 1 0 0
Sedge 4 2 0 0 1 0.5 4 2
Sph. MFP 0 0 0 0 0 0 0 0
EMFP 0 0 0 0 0 0 0 0
CMFP 0 0 0 0 0 0 0 0
Spiky Sphere 37 18.5 31 15.5 26 13 4 2
Rough Sphere 2 1 4 2 1 0.5 0 0
Smooth Sphere 1 0.5 4 2 0 0 0 0
Dimpled Sphere 0 0 0 0 0 0 0 0
Sclereids 0 0 3 1.5 0 0 24 12
UNID 1 27 13.5 46 23 7 3.5 0 0
UNID 2 0 0 0 0 0 0 1 0.5
UNID 3 0 0 3 1.5 0 0 0 0
UNID 4 0 0 0 0 0 0 0 0
UNID 5 1 0.5 0 0 0 0 0 0
UNID 6 0 0 0 0 0 0 0 0
UNID 7 0 0 0 0 0 0 0 0
UNID 8 0 0 0 0 0 0 0 0
UNID 9 0 0 0 0 0 0 0 0
UNID 10 2 1 0 0 0 0 0 0
UNID 11 0 0 1 0.5 0 0 0 0
Totals 200 100 200 100 200 100 200 100
Starches 3 7 3 3
Spores 0 3 1 3
Diatoms 3 3 3 0
12
13.5
7
0
15.5
0
0
0
0
0
1
16.5
5.5
4
2.5
0
0
2.5
0.5
0
0.5
3.5
0
0
0
4
5.5
0
1
2.5
2.5
0
0
0
0
0
0
0
0
0
0
100
T ransect 1 % T ransect 2 %
16 8 23
17 8.5 11
14 7 11
0 0 1
30 15 30
0 0 0
4 2 0
2 1 0
0 0 0
6 3 7
0 0 0
51 25.5 48
13 6.5 3
7 3.5 1
6 3 9
0 0 0
0 0 3
2 1 6
0 0 4
0 0 0
0 0 0
0 0 12
0 0 0
0 0 0
0 0 0
12 6 9
6 3 4
2 1 2
0 0 1
5 2.5 15
5 2.5 0
0 0 0
1 0.5 0
1 0.5 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
200 100 200
3 0
1 0
3 4
T ransect 3 % T ransect 4
11.5 22 11 24
5.5 24 12 27
5.5 7 3.5 14
0.5 0 0 0
15 36 18 31
0 0 0 0
0 2 1 0
0 0 0 0
0 0 0 0
3.5 3 1.5 0
0 0 0 2
24 65 32.5 33
1.5 11 5.5 11
0.5 3 1.5 8
4.5 5 2.5 5
0 0 0 0
1.5 0 0 0
3 4 2 5
2 0 0 1
0 0 0 0
0 3 1.5 1
6 0 0 7
0 0 0 0
0 0 0 0
0 0 0 0
4.5 7 3.5 8
2 2 1 11
1 1 0.5 0
0.5 0 0 2
7.5 3 1.5 5
0 2 1 5
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
100 200 100 200
4 13
16 4
6 11
14.5
13
5.5
0
12
0
0
0
0
0.5
3
25.5
2.5
1.5
1.5
0
4
0.5
0
0
0
2
0
0
0
7
2
1.5
0
1
1
0
0.5
0
0
1
0
0
0
0
0
Transect 5 % Transect 6 %
9 4.5 25
32 16 39
9 4.5 6
0 0 0
25 12.5 28
0 0 0
0 0 1
0 0 0
0 0 0
4 2 2
5 2.5 3
59 29.5 50
26 13 16
2 1 4
3 1.5 5
0 0 0
0 0 0
5 2.5 0
0 0 0
0 0 0
1 0.5 0
1 0.5 1
0 0 1
0 0 0
0 0 0
12 6 10
1 0.5 3
0 0 1
0 0 0
4 2 2
1 0.5 1
0 0 0
0 0 0
0 0 0
1 0.5 2
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
200 100 200
3 8
1 7
7 7
Transect 7 % Transect 8 %
27 13.5 29
27 13.5 26
10 5 11
0 0 0
20 10 24
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
2 1 6
68 34 51
6 3 5
2 1 3
8 4 3
0 0 0
10 5 8
1 0.5 1
0 0 0
0 0 0
0 0 0
0 0 4
1 0.5 0
0 0 0
0 0 0
10 5 14
4 2 4
0 0 3
0 0 0
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